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(54) £#ftfffl^&fflV>fe$it&fie 



(57) [gffl] 

im&&mftvm® (i-i) . (i-2)&xttiH 
s ( i - 5 ) *m&& ( i - 3 ) (Diiyf ±«c&jsi-r* 

©teHtt&**ffrp§f4«a ( i - 8 ) i-e^-r*. 
■c. *<D®.ma&.<D%tttocfoc-c* mm ( 1 - 9) *tc 




[#I*«#©«5ffl] 

m*m i ] tjL&K%*wmz>ic)h<iyptji< t t>-r> 

m&\stc®M3t*m%?Z>ft.to<iy)>iz < <t t>— :>©3fctfe 

BfiS*«t;tfc3iwgS£. f*iB3£1*ffiiSTittJSftfci«iB 
«®3^®mcKT£ftfflWK«c>T:ii&iBg^|5£$ 

^WSKJ: 9fta>J3ftfctt»J^#©Si^ttfcl£t^ 
fliaamlBiBiK:^ 3 ttfci!>& < <h *>-o©8iTia* 7 10 

vm^^hfcmm%^mtt *fc«>©ii>& < t *>-- ? 
w*M®-rzm$m±zmL, o© 

lufB^fflSltc <fc 0 itadS ftfctfiSHf *t©®fig£f tfclS 20 
Dr. i&iB^iBB±te3t^§tt;fc-o«±©*:/y* 

«>©4>&< £€>— -3©3fetftHiSi» 4>fe< ife— 5©* 
^UlS§-Clt#J3tifcBtHB®jl^©®S{cHT^tHffJM ' 

^&.>xm3&^z$m-rzmnmt*mi,> *> 30 

o, 4>fe <£«>-- P©fia^mstcJ;»)^a9Sti/fc^ 

<fc— 3jy_h©* ^ * * f *3tttmimit?z <t 5 «i 

S. 

itna3en§«s*i«to t «riB^ws©-a5{3: < ««b 

Sia^Sl. 2. X«3i3«S©^<*3ttH»Jft4ffll ( >3fcjS 40 

ZmrZXH-UZ&As-CUi). S5IB3feRSftfS*> 
6.3fc*JlSt l/fc^SB#ra*JB5iB«i8J®tt^ra*ilijai/ft: 



#12002- 172 106 
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^©^s^sc^fii^M b tcm-stc, m^m^m 
w±<Dmmi$tmzM s*>. *> l. < »fna* 

a. 

[#B9!©SMlB&gi9n 
1000 1 ] 

[000 2] 

mm>&m mt£<bLx\,>zmm&i®mvx> *S8 
gsisws^ mm&nsass. Mftavttftft. mmm 

ro£Cl^ttMMftB#f*MPP9 - 1 4 9 8 9 4-^« 
icxmmz*i-Ci,>Z. «T. tHifcoivc. 0i9*ffl 

[0003] m&tt^ftzmir&itibK.u. 

9 - 1 ) £KS!»JB3fc7 r A ^fCf^Stl&36©jS!8 ( 1 

9-2) <«±*«gffci,T, 3fcMStS£-rs) *figflar 

?&S8 oot^^- h>vfi&©3fc*&fli-r *©#©&-? 
w****, zomm&tcmMstizboxiitti*. 
[0004] immsammt. %m ( 1 9 - 1 > r# 
tsa^ac(* (19-3) ©^±«c*n^n«ftifci> 

*©UfSL36©-6B». ®S6. SfeK. SIS 

fflmatm*>hm3 0 5 - (bsea©«^) sitx 
[0005] z<mmx&vm*^wc%oym&ik 

367 y ^<tcf^t3*iS5EJg?£8& (19-4) i^-©- 

^*«feft$-i*/c. *«^«MnBc« 
*sns36^^ (i 9-5) *>e.«jssns„ c©36 

a. -eur. c (on^mmmt^nnwi < 1 9 - e ) 

[0 00 6] cct, SRu ! cne.©tg%<!f) 

S-ttfciffiS-r*. SgjWSSt&T* il2©»a!)«M4'NKSR 

^^3-^4fi^-r5fc»tc, ^iaamrt©jfliSta* 
r&cwiesMt (teanLfcti^i>i/jt»)) -r*. ttsntcia 
^3fe (^gsoo^-y^-h^ia^i) %ffiffi-r*<t. 
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[0007] 

[&IB#&fcb£5i**igjII] *^"C». £lTfc* 
[ 0 0 0 8 ] W 1 ±IB4^tHW^I§*fflt,>ftJUSl 

c*i*©git#©AaigM«. mtoh<D&*K.m 
-*-N^fe&©?g<&&A#rs c ttmM&t. Lxm 

[0009] £*lCC*U/"C, fifg§¥9 - 1 4 9 8 9 4# 

h tfi^fLX^ c t &■?■©$ $ a > t »- £ 

* 1 4*ip«iS-C*S «>©©. t ©£f*A#£S*ffl<.»fc 

©*fc F> -T^SSrSb^-r C <t #Hif & AK t o -c . 

[ooio] -ecr. ^nirctt. iga>e>©fg^is© 

a* i/. •e©A**s*K»-3<j»iS^*^ja-rsc<i: 
*sn©sffj&-rs. 

[0011] t ha*S5»S:^;lfc 

t He^t6©S8ft©U-S^S=£. ^tf^©@iB±«: 

mkLfc* * h ^ssfc-r a c i * njt&K-r ai&ss 

[ 0 0 1 2 ] *«Hjr». ±f3JSagS{C*J^ 

DS^l»y-A©3>t">>=&li«-rSCi*^2© 

[0013] ±nxomm&m*> t h©»a«a6*ffli>-c 



(3) *8I$200 2- 1 7 2 1 0 6 
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KDflg?SSb«rMiarr^fcai> v Bif?&«5;fc«>K:ggsrr*»J 
-+-«cto-cifie ftfsvmM-rzvz&nx 

ttt, > y- A©jisfiw«rffi«-r a. 

[0 0 14] 

>©jgffl!sr^3ns«K:, $iK2>Mmmttkx-$mm 
io *atf*4vc»&. site. cti6o&tMt*. Att«« 

[0015] ca>i>>tc>8m2nit®mir> 

bvffimzmnmx-mm-rztttoiz. £ia#j!?«i©igc» 
!m%Mwm*:8imrz (mtoifflrca. ^**©is 

fW«W— C*Sfc«)K:. (t#©iS^W*CFW5i{C 

[0016] c©^f*3feitiijffi«. *is«> b < urnuo 

«SE(*a3a3iS?SiK*«-a!l-raft:»o©v IS^2^^±tc 
EgStifc^*<i*>-'3©36tfetaSi. cn%3^«* 

30 [ 0 0 1 7 ] *t/-c. *»wk:»-j< jSHSSSEtn*. c 

*©^®B«CW. i!>«c< 4t> — XO#>Z>*-fV>*9 Y 
fit&mStixm. C©*^*d7h©&g s jus, -y 

ozmmzit&fccxmt-tzctiimwK&z. ct»«c 
ftracij&rejtBKfta. c©*&*. maflttB6o 
40 h©tts. m i>--/x«:f^3tis r«sij «xfkd 

[0 0 1 8] C©«fc!)«c. 3CI6W». ^(*«C3K'&MS*-r 

Pilaws nBjia^ftrt l fcjiia**^e-r afc«> 
©ii>ft < t *»— o©^as<t . ip«r < i t>-o©*^ 

^fflS-cttffiJS ftfcS5f2aS#©5SgteW**W^J»-«f 
50 KSl»TBlI8a^gS4«ifiai-r-5g?©SB < t«:#l,. *>o. 



loo 1 9] *tc> *%mu> mi.<o&.w\cyb%mt-t 

©<!>& < £ fc— WjS^gt , 'Pit < £ «>—?©* ^ 

tec bzft&Lrz&mmmzm^icmmw&vk 

[ 0 0 2 0 ] &&©£&©&* <Cigi£ 

j^*«#**fc*©^fc<£fc-^©#fcttig£. d> 

[0 0 2 1] US*. #188$*. fiTfBfilKStcfc^T. 30 

[00221 3 *«H3«. t&13f&i£K:fctr*T. m 
«®»J«lffl£i8Sat,;fc«£tc. «S«B±©«ifiR^H 40 
[0023] SfcfcjJcfc. #f691«. 8oiB#(S«Ctel> 

ta»iijias*»3fwwc*o-c*). ®j&5£©5£E*iBirj£©B8 
\.>itmBm&&im-r&. so 
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[00243 

^.tf^H-»tS^©SliiS»©A*ff^il/-Cffll>S. ft 
ttffJKtt, -ofcU:©:MWfl<h-ofeU l ©#1£tHS£ 

fc#©58K^fb&fta!J-r*. CORHMSMS. JHffi3»K 

t>&£*) umMmizm&z. zvftmm&wm- 

\wm®m<i>®mi>is<i*®&.mt. c©& 
et*> u< «jgB^<t%sift-rsiiist«i5^©A^^!fis 

©SEtt ( fc. 0 < ttSttrtttSl l/fc&©®agltfb> Kf& 
[0025] -Tttfe*. 3£*fl3^TBg«fig4tfilBU IS 

(0026) «T. 0£El»X;*:ifcS8fcH*£JgJ&{f!J& 
JUtttlciM»-S. • . 

[ 0 0 2 7 ] 0 1 «. — A<DzfU-+-±tC— 1<D$M 

>. ^hi'OA&i*) ©jgs«> K «-e©i/l^{b*W- 

^a^s-^jfim^-r. i - i it^m^u-v. 

«3^iS?S <m«. #7 r -f 1-2 £ttttl/Ct> 
[ 0 0 2 8 3 367 r ■{ ^'©fe^-«W. »^3a* ( 1 - 

3) <o&j§± (w*.im&.±) kmui^. m&.± 

W. raaLhtCiS^^j8affi©5t®}*sgMl/TC>*Ci*s 

[0 02 9 3 1-4B, 3fe^?!S?S<l-2) JcoTJiS* 
tftScf* (10 3) F«38U4teffibfc3fe4«IW-r-5A: 

t< ( 1 - 4 ) ©-SStt. ffirtfefii* ( 1 - 3 > ©gJ9± 
(MittflUU:) {cffifi4U-Cl>S. C(W£7T-f/<©- 

«a«>. pi«©M*K«fcD. gfie±K»a-rss©€*«} 
aifiU:«:a:«3^jS^©3«s*««esi/-ci ( »*c 

5) lc&&bX^2>. CtafeJfejH ( 1 - 1 > 
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(1-5) B. fWMSS (1-6) i^w«c^sn 
■cos. c©8i«2Sg (l -6) «. rta^f^y* 
( i - 7) fcrt-LT. m^-tf^tii^^R^sn 

&S£ggB ( 1 - 8 ) ttmi>X^5. 
[0030] C©iWSPgg (1-6) tiH^gS (1- 
8) «. ♦B5{C)R*l^©tf«©e^36ipItg-C*5. $«SP 
US ( 1 -6) ». %MK*tb-Cim<Dim wz.it> 
%MO* > & b < 7 . /WXttGtfM* jB£f-« , 

[ 0 0 3 1 ] £fc. MflES ( 1 - 8 ) *&tHbfc3£© 

**»;) *jutt/ci>s. 3^mg (i-5) KSBiu 

(1-7) ^L'CT'-ry^WWftif&^gfCiefeSti. 
^©il^BSI^SP ( 1 - 8 ) -gsis ns. 
[0032] Sfc. ( 1 - 8 > *>6$(|»§SS ( 1 

-e) 'M*. ^ag©3egi5i«*j§^'rs<s^*sesi3n 

s. *ftlkttct£,. MKtat (1 - 6) . T1-V#?4 

v>$)i%m.im ( i - 7 ) . gs^aj ( i - 8 ) wcso*© 

[oo33] tic, mrtmrn d-8) ±<c». mm 

jnc. m^mm ( i - 9 ) *fiiAfcamsi5*w^s. c 
o^^psm ( i - q ) <D®tfncmbxiz> mvmm* 
m.*xwmt&. e©3t7*gi5«. 
mm-c&^-cb. m<om:istd8mmmx$>-,xt>£ 

[0034] acte. a 2 K^LtetHW^tt*fflC>r. £ 
[0 035] a2tC*L?ttf«5rS i S:«0-C, % 

fmftxmms (2 - 1 ) -t^mffl^isus* ( 2 - 
2) %m&m (2-3) <m&±icim$iiz. 
omi*. aBftortfiiK:. sa^« (2-4) . mmmm 

(2-5) . *MK* (2-6) fti-*i®«(c#a-r 
S. CC-C. 3L®MmXM1l!M (2-1) i&ffiJB3fc«» 
(2-2) «. »«lttf* (2-3) 

[0036] CCt. £(fcSI8M:tt£*9&< ffcSlf *. C 
©fc&. msnteafeO-gWi. 02 (a) ICwtJ:5 
K. Blg# (2-4) ©rtfflKc^aut hBttOMNH 



(5) #182 0 0 2- 1 7 2 1 0 6 
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mmmzm ( 2 - 1 ) ©nsLh-c©«jjt&®) 

«A©*1&. -flSWtCi^SOmmfKnTOS. 
[0 03 7] CCt, BS#iSS&TS&> 02 (b) tcin 

e>i£K. ^7c^^ntr>ISK) JPXttrs (2- 
7) . ItSffcti. ^fMBMSIttAQ^ (*f**©*^ 

jr>/^stctfaistin<) . jfiL^o^^ptr^ 

T. *d&£it©lfilj«S#iBilIl (M4>) f fcWStl 
[0038] <jyc. 0 1 «C^b/cttai|^f'A%ffll> 

20 [0039] **\ 03 (a) 4>©3-l(c, £ffcH® 
*^®Ote5fe©3SeifHW8#m©H^M*^f. t©th 

wet*, s i K^ufc3feK8t#ii367 r A^tnatamst 

5 7-/^, ^-S**BIS«:©aEJi*±H2^^-h^ 
© f^j ±(C3 OmmWPg-CffigU/t. C©04 , ©fH)H 

»(5o#)tf. i om>t=>3 of* (2o»ra) -c 

30 ^ffl36SfiS»Ji«qbTi^c<t*J^*>s. cn». ia© 
siftjcj:*), £.tm<ovmwmmm. (^*^oe>jg 

g) *5iiJ0bri>5C<!:i*H£L-CO4. 
[0 04 0] *C"C. 03 (b) *©3-2{C^-r«t J 5 
%3>^>->©— Sli6Wl*^«-r-5. C©n>^>^t? 
tt. «B±«:^ (3-3) vm&rz. c©fiU9i«. 
Hi® (3-4) K:Mbt:ig3x©{figK:#fi-r-S. 
[0041] c©HE3 x©i*sg:#ffitt. iftiffl 

«S*®ibfc*©3fia<!:tt»ra©M^05 (3-1) ft 
©5&JirF©<fc5tt:ifc5g;S*v5. ^ (1) ^©t = 0X' 

40 <mmm.mxmz>mmgx&*). mimm* (mm 
smimm*) ©ff^S!Wc*sws?figT*o-c«>. 

( 1 ) «rffll>fc»ffi^ffi«CPI5£3tlS*>©t?f«»C>. 
[0042] 



imifim'pvx^zxsmm (2-6) «rsau, 
mmm (2-2) (2-3) ©na©«* 

x = 1 n { ( t = ox<D&mm&) / (matx-vtfiiifflm) > 

SC (1) 

C©5S; ( 1 ) {Cfcfttf. &3^3m&W&-?i>t x»Jf ©te». J»m«WSiSW©iiF«J«lS< «c*C 

ftii/. ®a*3Sie*JJ©irarsix»^ii>-r-s. c so feLh©*tt*fflc>5c<!:-e, m-tc, bh*«Bj^ 
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Bt&fciiraffcU m>&*n«\ )SffiS!){ctSCrHH± 
[0043] «±3^^fcj|iS«<D^fl?l|^. etTtca-t 

z. 

[ 0 0 4 4 ] 0 4 *MifeS(*©^±{c8[^©HiBiJ^ 

Bit*iHOT&. -e-u-c. cti&flKBf&DffBttMiuc 
mz$m?zm&m*T&<z,. 4 - i 

C(D^3^S«. ffflSPSsB (4-2) VC£*)im-Zti. 
4 - 1 *J«fc 4 - 2 «H§M<KCi|§£UT(,>S. 
[0 045] jpfftb— if. BftJT.fJ—F. ^>^tC 

f^sns^eag <4- 1) *7t^k 

ft£SnS3fcig&8S (4-3) «Cjg&U COf7T-f 
Ml*. 3g(C, (4-4) fc«fc»). ffi&O^r 

-f/<«:f^3nsj©i*ffi3^i5ai8 (4-5) icmmvr 

Cft6£K<D*7r4'*®ftttt& (4 

-6) <Dms±oims±.K.-cim,\sx\.>z>. 

*nen£4a©flPJ^{Cl2^SC£*S^Ae>n.&. 45 
B. C©KB2f&SC|gi5&*n5«>©T?«&<. tS*fc2f* 
®Bft±<C«»C*«fiSbjgKBBbTfcftt>fe<r». 
7 r ^<«Ctf!&3nSB«JI5fcB»IJ& <4 - 5 ) ©jfc$g 

Ajcf^sn^^jsss (4-7) *Eg-rs. m 

St©?S^{b (jJMMfc) r*S©-C<&n«. 3Hz> 

[0046] C©tfeWfl3©567 r -/tieftBStlSXB 
(4-7) <Dt»9-Wti. TX9>ts**Hf-t* 
- F. 36^*t(S«{cf^3n-53^ttS ( 4 - 8 ) tc 

bbl-o,**. ccwewiw (4-8) ccjrD. mm 
•s. -eur. nmHcfe&bttmmmm. (4-2) ^a 

#3n*. «Wg>B (4-2) ^A*j3n/cC©fI#?& 
Btt. T^-O^y^Jl^feS (4-9) -sA&Sn. 

*4mf< s>*jh»w. «a* <bbmmkb) u- 
10) <s&#3*s. *%HBrct2. cobbmbbb 

(4 - 1 0) tt. ^mm (4-11) tuBo-co 
ttOT&BBBftKK-s-&£BBB*3g!»-ftc 
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[0 04 7] a4tem(,;te3fc7 7-rMteftS3ft*J{8« 
ffl^jfiBS (4-5) tt. BI£±©$£fc£K:iBB3nT 
fc hBBBtt. $te«fc*lIg&ft±K:Ji«fcLT 
C©^jgK©-*4. SMHOLttc. 

fc5-#*#<a«±tcifts-r.&±. -en-en. 
imp. &sattB«>BiSB*iitt-r & c i wmK* 
s. Metiqere-rtitt. «#©*g*sft*>^-ci-c. * 

( 4 - 6 ) OBl^lCBBtsftJRM&XBBB ( 4 - 

10 5 > t&ttimoft? r <t'<nctsm.2timmm$ (4 - 

7) «£c»<c. 2£fJ^-c©llg©}S1i^t4IHW-r*ci 
- 6 ) ©KfiLhfcfgBLfcJS^J83fcagi!&88 ( 4 - 5 ) t 

m\m<r>*iy 7 j rtK.KWk*ftz$mm& (4-7) * 

^fflS©BH»ss«ttiij-r * c ± attests. 
[0048] -ecr. &5%bb (4-11) ±K^-r 

**Mmm*wmrzm^u*mttzim.*. 05 
k^obb**. 5- n*«^@ra!-c*o. c©a^ii 

BTB, #*-*Mt>fcJllT9£3l3il/tt,>S. 5-2 
ttJI|Jf*-C*0. *X- (5-3) I*ji|£<CB*tifcJI|<!> 
«t»*mf¥f*. C©**-ra. TttBTftBBJilCBtt 
3nfci&&«©i!S8StKm>. ±SK (5-4) IfihTWL 

(5-5) NKff-r^. 

[00403 a5f>©5-6». C©PI 

s®i{c*^- (5-4) tfiw&?z>£> Ax-imni, 

30 «<ft&. 5-6tcj£«tdFmmt. ;i|©4>«: 
fcl»«^©^tt«:BB3£3n&fc©i?«i^>. 05 4>tc^ 

L/c«s^0tt©*5?- (5-7) b. m^mtmLfc 

MI©«*it?©*^-©fitg-C*8J. (5-6) tC« 

Mc?Z>£tts< . ;r|©tti*a^i>s. c©«Kji|©tp 
*istffc26(c». &&©fg%ai«is-i*sc ir. &&© 

IMSB^{c#&r^*iaiS!i»€:atflLl/rigtt4fc3-l4-ntfa 
c». 

[0050] C©^S. ilfflK^Snft:*^*^ h 
40 (H5©^ (5-3) ) (C^U-C, ^^rtffl 

[0051] ^im^it^m^ftmmmmicit. 
so bhiis««s«r^(ctfju-rscifcnjt8-r** 0 -ec 



(7) 

31 

[ 0 0 5 2 ] @ 6 «, ^©K1*Sft*P|l^iH»!-r*lg 

$63fc#-f#- f. 7^y{cf^sns5feaat?4>5. c© 

83&3S&&*. $UP^a (6-2) {C«fcf)SW3tl. 6- 
l*s < fciy t 6-2»^,6«JtCi^L/T(,>*. ¥g|*U- 

if. &3fcy-f*-F. ?>7tcKmzti5ytm (6- io 

(6-3) tc«i&U C©367r-f<B, MJC, 3fc*££ 
3S (6-4) KJ:0. «$fc©3fc?W'-«Cttg|Sft53fc 

^S8S(6-5) {cs^slto*. ctmmm<Dy£7r 

-fA©ft3gtt, (6-6) te<fcVtS8«E(*2 

(6-7) ©Si9±(C^ga«U-Ct»*. 
[0053] &3fc7 t A ><(ctt«SftSM8*J83fcigi&B& 
(6-5) ©j«gjfe6&Hz>^~HI/giftfcJgi^K:, 

^tHfflO^r-f^Kf^StlS^aSSS (6-8) S: 

sear*. m«. w-aRWtw, t h8sta«&©i£fi&fc# 20 

^^©ffiKMSfiSfcorfctfost*. 

[0054] cvmmmoyt-? r A'vcftmztizytm 

m& (6-8) ©«>5-Sg$*. T/<7>->**h^* 
- F, 3£1I**8te«fCf^3nS3&tfcffig ( 6 - 9*J«fc 
M-10) KSgftLTt**. C©3£tfctHSS«C<}:(J. £ 

n*. -eur, m&micm-&Ltc®M§m (6-2) ^ 
Aftsfts. aHJSPS&^AJjs n/cc com-^ssati. r 30 

^Q^S^jrJHfiMI (6-11) *\A*3ft. -^©^ 

•/ f^wiiiWi (6-12) ^Aftsn 

5. C©iSBn$(ltSSISffltt. ^KtS (6-13) £Ji<i 
[0055] Ja±ffi^cftStJ5fi*-C». T'<5>W# 

v #a*- F, ^m^itf^wiRssns^tas ( e 

-9*$<fctf6 - 1 0) iWIWgiftofe. -ec-C. 
«fc94>&t>&ffi&©M«CT\ a»©fe«ftictt:%PII^CC 

@7 oc&vwi-rz. 7- It*. ffcfcy 
-f*-F. 7>^{cf^l3ftS3fciSW*S„ C©»3£3& 

e«, ffimsm (7-2) KiDiwsn, 7-ite.t 

0*7-2 &*^§W5fcifS^U"Ct>&. 
[0 05 6] *a§*U-1f. f63fe#-f=i— F, 
f^StlS» (7-1) ©*>5-i&«. 
f^3tlS3^»ESS (7-3) K&lftU C©3fc7W 
MtC. 3£@1^g (7-4) KcfcO. «»©5l67y 
-YAKf^Stl^^iSSSS (7-5) tcm&i>xi.*z. 
KtihmkVtft? 7 A 1 (7- 50 
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6) *J:tfi!&&3!Ef*2 (7-7) ©^«±{cS^SMU 

[0057] §367 r a *K\K&*ft%w&m}®mm 

(7-5) <D5H^&»*>^-Fil*ft;^BMc. 
tftffiffl©3l£7r^^Kf^3nS36^K (7-8) * 
EH-rS. tHKttfctt. t H85l»t6©ffi»CC# 

5^#rtRi«!B5M©«ge^{fc ohauufefl;) -cA5©-e 
*n&*\ 3-b>^-F^gecc-r-s©*sa*Hr>*i, 

M&C©MKMSft.&fc©T?t**«H,>. C©tfeHJflJ©3£ 
7 7^<5Cf^3ft*3tega»tS (7-8) Oh 3 }-® 
». 3KSS£g (7-9) Kltels-Ck'S. 

[0 05 8] COXgte&frfeOBttlt*. 3£7t4'<(C 
ftgt3ft*3fc8i!S8& (7-10) t^UC. 7/*9>5/ 
* * h 9 A *- F. if<g^{c««S *i*3fclfcfflg 

(7-1 1) Jc^UT^ S. C©3fc&ffigccj:0. £ 
^4£$lUc36©3S®«. ttftU^WHUttcKfeS 

*v&. *i/c. mm.ttncm£ l id$m$m (7-2) ^ 
Aflsn*. $u^s^A^3n/cc©fi#?^:B. r 
■i-V if fit (7-12) ^A^jsn. -e©x 

^ S? 3f;m^{*WiBfl«iiPl|a (7-13) -AASti 
C©iiiffiS8a^a«. a^Siffi (7-14) 4AH 

bri,>s. 3eas^s (7-4) ». soffiug^&eai 

ffl@?S (7-15) $J^g(7-2) £*§ 

[ 0 0 5 9 ] C <m 7 (Cij* Lfcttm&ffi-Cl*. — 3©3I£ 
$1(7-1) *6©3fe*Mfc©liHfcSE#(7-6 % 7- 

7) ^HfrJb. ^^ftrt££8&G/c#S®g;&--3© 
3fe^ffiS (7-11) *ffll,>-C^lB-rS. ^WU/c3fe 

f-5ft:«)K:. «T©08(C^-r$Jffll^— tr>XZmV 
S„ 8-1W, Wllg (7-2) *>6»3fe«S^S (7- 
4) 's|%*?>tl-5«Wffi^Vl'^-C*5. C©>nVI/X©M 
m«l OOSWiW. «5l&C©fiitC 
IK5g§*l£fc©-CW»\, 

[0060] C©flJ1Wffi/^J/^*3feg^g ( 7 - 4 ) *i 

^t-rsi. 8-2*j«fe^8-3**^-r«{c. mmmyt 
wa>* (7-5) mem\ (7-6) 

«tDt|S^S(*2 (7-7) ^JS«3n*7fc5Sg». £5 
fctflOtffc*. 8- 4*5^^8 -5». *ia«©767T 
^AK««3tlS3t^ifiK (7-8) (CfcOUimi/fca* 
«@C(*1 (7-6) *$«fcCJf«^S«:2 (7-7)©WSP 
Z&SSLh1c%Q>im.~ca>*). S^8-2*>-<i:CJ t 8-3(C 

mo/fc3fe^e©i^sijtt#i4«:0«iu-c«im-r4 c i*«-c 

SS. Cti6©3l&5Sa«. 36^^13 (7-9) 

•c. 3fe^ms (7-ii) {c-cmmwa^ss^sn 
s. gBtstifctitiM*. ftaffl^artccT. 8 - 1 1*. su 

'«Ka (7-2) *> 636*5^11 (7-4) ^ffr&6tl* 
tWffi^ (8 - 1 ) (CUfilO-C. S«*M»*: (7 - 

e. 7-6) zm&isitmmmicmntzc£ii>t<is& 

KHZ. 
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[ooBi] «±. 06 \mi iCTjk^-mm^m 

Mffi®mm& (06 *©6 - 1 3 L < tt0 
TP<07- 1 4) iK^T**:^** h«C**L/C. 

[0062] 09 JCtt. ma£# 1 ( 9 - 1 ) fcJ:^ 
*Oc#2 (9-2) 0Wi%3*VCt>* t 

2) ©B2iS3l&&c#5ilii?fcfigab«, m«, XUcml, 

tcnm^m-cnn-ri. eat*, mm* i ( 9 - 1 > io 
oMRasm (b i > to*&MsB»2 ( 9 - 2 ) ©jm 
mmmi (B2> r^sti-^. &i&ii£s^b©i£tt (b 

1-B2) -CMj*6>ft&. 09*O9-3«, C©H% 
^ > T4^>^-Jr-i'--C*»). C<D0*re«B 1 - B 
2= 2-C*S»8^&3l^lytV&. 
[0 0 63] C<DS«t>-CW. Bl-B2©a*£tt. -5 

fii©?£l&fittR%S. C<D^m. WBffl&B (H6 * 20 
<D6 - 1 3 *> b < «S 7 c|J©7 - 1 4 ) ±K^R-TS* 

[0 0 64] 01 Ott. 04fc<fci^06«:^L/ctta i J* 
&OSBBMt»ftS. 10-18, ¥*ftl'— IB**" 

gtt, $Q@P^g (10-2) (CJ:0«f»S*l. 10-1 
*>\fctfl o-2«m^ffj«:*§£l/ti,>.&. *gf*u- 
1?. «*^*~F, 9>3 p Kf«8*i**« (1 0- 
1) ©«>^-SS». 367 7--r^{cf^3nS3^jS8S 30 
(10-3) iCig$Sl/Tl>*. iS&©jfe7 T -tXWm 
». 22|£-r-o. &&£#1 (1 0-4) fe<fctf1l!&&3£# 
2 (10-5) <Offia±«C#^«(S4l/T^-5. 
[0065] t -f Atcf^«3ti*Ra«»3fe^5[K 

(10-3) 098&1t>F>Wfr>*S - YfrWMdm 
fc. tfcfflfl!©3fc7T -f'<tcf*ir;S*iS3fci£SSES8 (10- 
6) SffigT*. «*.«, tHHN*#, bhRBMM>i& 

[0066] C©tftWffl©367 r -//ifcft«3tl&XS 

^•ii<g^«:f^34ii3^tas (io-7) jcgssut: 

C©#*|ffi&(10-7) «C«fc»K 

i/fc3£©s&Ktt. fssw&fi^SfcgSfcsns. -ei/ 

•C, mWtc^Lfc*58P$IS (10-2) ^A^dti 

S?#Af»» (10-8) ^A#3*V -5-©r^ S?* * 
ft#HmMWKB (10-9) ^A^StiS. C©H 
SMttBSBI*. (10-10) feMBl/Tl* 50 
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•5. 

[0067] #ck, 0 1 o<ommmm ( 1 o - 1 o ) ± 
i<gimZtoZ3>7>y<D-mmm>£:®r<z. 010© 
saswtffli^r-f^B. «*.«. 2e*©ihijsi^± 
(«aaiBf±) keh*s. ttieufcao. Mx.it. sse 

©^©JgfcSffi&S-a-St. ££©»fi&PJ:&$fcfl«Cr£1*fcfb 

r. i!S^f*©^s*Jsi*-r-5ct*sojfiS{c&^„ %m 
5c£#iijf>g&g!*&0(f%> 01 iKjE9invre. 

[0 06 8] 1 1- l»gtjnBB-ca*K C©^SMiiffi 
*5?-*Fll>fcJIIT0=&^Lri,>S. 1 1-2 
BJI|#-C*»K 1 (1 1-3) feJ:c;*3»-2 

(ii-4) wjn^«:ffl*nfcjii©4>'&fl/itT-r^. c© 

^8&S^H-^®LhKf2ig3tift:^li©S£S 
tcm>K ±SS ( 1 1 -5) i»e>Tm (11-6) NWf 

1 1 -7tt^W«J-C*»). C©f|#!g!UC*J<- 
(1 1-3. *JJ:V1 1-4) tfMTii, *5(>-« 

«C&S) . 

[0 06 9] 1 1 - 7 K-misldfeWM. )l|© 

*K#a-rs^ijs*«t<!f*jej£L-ci,>-c, 01 i*«c 

S^l/fc|6|i»a©JB«<CSSS3tlSfc©-C««H.>. 05 
tfCC*Lft:SS6g^K©*3i?-l (1 1-8) Hs&ZfiJX 
-2 (1 l-9)tt. ^flS?!lK:fi»t/c|l|©*-C©*5< 
-©&§•??*•)> ^*B5 (11-7) K^M-rsci% 
<. Ji|©*4»/U^*. c©«{c;i|©<t»«jltffc»K; 

». fe&©ii*satts-i±sci-r, 2c«©i»J5^cc#^e 
•rsjiasftif^itefii/TfgttfbsttntiMfc*. c©m 

*. iil0K^3nfcjJ-^*^h (01 1©*9£. * 
5?- (1 1 -348*^1 1 -4) fc*H/t> ^iftWIi 

[0070] *=&ffil»fc*»StSl«»^*U--!>'. » 

3fe^*-F«cf^sn^*«»ii3eaa47*Fir^* 
-c&ztcto. iig^/^b-rsci^figcca*. c© 

*Ri*-riSS^g=&l|31^«ieS!5W'&. 0 1 2 

•r. 

[0071)012*. 12-ltt, ^@012-2 

SSm©TSP«:tt. XWft»tttlU»«ftitr set 

r*-5S«gg (12-3) 3>s^3n-CV»S. C©Sfl 

ia^s©rt8P«K§©iiiswi«. 0i3(c-cgjijrrs. m 

S^M©-^«:«. MSfffl3t7 7^(12-4)4* 
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©#7 r -^<©$fci£tt. (12-6) om± 

tcmimux^z. mmwm±Mz. mmzum 
z*7*jx*h (i 2-7) #Ka%3tvci>&. xmm 

sns &©■?«&<,>. c<z>*^y**ho^^rffi«. 

49$. C©^^KPfiS3*l3*>©TftH&K 
[0072] g|13*/Bl>-C. 012tf©12- 
3fc^bfc$IHSP^a<Drta5«Ui%SiW^S. 13-ltt 10 
my-?*?**). Cft». SI 2«C^bfct»*gS* 
(12-1) ft*. C©W>-^AB. ¥«g 

ttU-tf. l83fe#.ftf-FK:re3l3*iS#i8i (1 3- 
2) . 7^7>^7*h^*-F. 3fcHT*f<gm«c 
f&SftSffcfflSi (1 3-3) , rtD^r^y*^ 

tfts ( 1 3 - e ) ©*»ffl«c&jB-rs. *fc. mmv 

W&mH&T 4***9* (13-4) Srfl-bTSfc? 
y 4 ilcKftS n^^^iftSS (13-5) {C^L-Ct* 

P<7>'^7* h*-f*- F. 
«3*ifctfcfflg (13-3)«, *7 7 -Piters* 20 

i^s^ffi d3-5) ^Bm^fc&wtmmmBL 
zmfmm*%~-mki,. *t/r, Tim*/?*?**, 

(1 3-6) VCXLfAVZMXfrZ. *t"C. fi 

(13-7) «rffl(,>rte$R4S* ( 1 2 

- 1 ) ^ess-ri. 

[0073] vim*<tc$mmx\*. wmm*m& 
uyKm?&5t*mmmkim*.h*iz. iai4». m 30 

iSSbtc^ ^ jfiLiKa<D^ b <JHta6ts<t*tt2l» IBB 
±<D*zfi>*9 hw-iMX^bs-eset-csiavrs 

:£8i©itS&0>re*£. 

[0 074] 01 4tC*S(,vt:, 14-2tt, S!g<h&& 
faffi&X<D*7l>*9 Y<DV-<XX3bZ. cn»l/t, 

14-1. 14-3K. &*C©^£ft£iIiLi£Sfc:*t 
LT. jtLttStfSfMllOfcJa^ ^L/3tti^O*^* 

U *xjKD*jffir-ba(r>) tc*tor. SI©tt>-c. r* 40 
at-ctrtitf. *yy**h©iMX#*s<&s. - 

«>W0f§S. -£©!&«. *ys?**h©1MX*s/J\3< 

ft*. 

[ 0 0 7 5 ] n 1 5 «. mmbim*>m&M<m.it (*t 

*llfcL.<«3£J>) Sr. EBffi±©*^xi»h©e (&& 
£^b3i*£C£t?g^r*;&ffi©^0!|-c* 

14-2tt. Wmt1iZta!tmx<<0*-fi>3.9Y<D 
6 <W*.tf. ft) Cft*fl/C. 15-1, 15 50 



^200 2- 1 72 106 
16 

-3«. S*C©S!H£**jfilfflig{C*fUr. JfiljESA* 
WMLtcmG. fflfrU1t®&<D*7V*9\-<D&*rf; 

r. 15-1 t?«. gJguofe©****. iiiL&s©itflnK:# 

l>Xi!l^^bU/fc*B£. 1 5-2-Ctt. jfil?RS©8&S>(C 

m*. tr>$"^bi.fc«£*i*LT<,»s. 
[0076] c ©«*>«:*>. mm<m&if>z>> mtum 

iWSm3*irtr»&> te^b-c, si©t»-c. rw<fc*i 

n«. *y^**h©fe#w<fcs<tt>5 &©**£*& 
n&. A*aa»«!i>L.ftj»£, ^yx? h©& 

**. JB0©fe <M*.tf. US) ^t>5Ci*l^e>h 

[0077] ^K, «&«#tC*^-CgB*£g&D3l*3 
iMi»«mi9K)9KlkM C)5» f-> *5W. B 1 6 
tfj©i6-iw, d©HSSiRI*7a-3 : -t.-hti/r^ 
orc»s. c©^«-^f-ncfi-5<TJi'dryxA 
«. fc«t 1-8 (cth LfcSTtMNtfilcatt*- S 
iejSiSgte&SSft-cus. fctTtc. 1 6 - l tcinufc 
7 n-^ * - h ©$!g*ift9!3-5. 

[0078] s-r. y-A%ia>6-r5 (16-2). -e- 

tyTT. ST. tt£*m*K£L (16-3). etHW 

•rs. ctiB. y-A*t75«t-a8«:^u-^-tt©«) 

9fct?fc«>. ^©So©*3Sn*^«:«c4. -e©ife*. 

*s. c©«stt««i^ratt. y-A©n>f->^©aa 

«HiA©^*W«c#SKe:|£C-cffS<c^^^ c bifi^i 

[0 07 9] 3tK. 1»->^V^^i'*^*S-rS (16- 

4) . Ctlii. r^4a&39>L-C</cS«,>J t 
ifi r^-cmOifir>tcCt^SS.^Vil>X<tc.^i h* 

mM&tft&mm*m^x&ftft^&i,i&i®ft<mm. 

mtixt u cn*>tBifis^rtK«#-r* ( 1 e - 

5) . c<D!S^i(c«iic. aftfc&Ro^fbtcn-*- 

- A©3 > 7 i > ^©ffiS^iHAOW^WSC^SlKifiDr 

[0080] *u-c. ^-/>©y-A?riitf-ra. * 
1*. y-A*sgi}fi3n-c*»6©^®n«4^ia?:«*4. 
feu. c aysmmmmifi^mmm mmmmm 
M) rt-c^nw. w-a9*«t^b. s-c*n«, w-rsu <y 

-A) *4>»?rS (16-6). #tC. SiS5tStS©^ 

ib%^b (16-7). *<mm&wfei,tcmm ( x 

xk) it) ^*C»*»/h3t>3&»**l5rr4 (16-8). 
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-Attttfrs (16-9).-*, mm**) [mmommummi 

m&te> ?-Aitpm?z < i e - 1 o > . -eor. * (01) £fltf£f«8;(c»-3< a^s©^ja«<s 

IKLfcg*. IS«IS«t-sM^L (16-11). ( i ) =&^-rs. 



(a) *<di 7 - ltc^i/fc^^K. &*B#8J©fi8Ricc ©sa^t. at*. ^<mmt\^mcr zwmiic^. 

l/tf-tflSli&tiS. C©h';#-©$6£ffflHI«, 0&c 0. 

imm&tm. jg-L-c. c©M#-fc*t&t,-c. (2) -ts«^^±©m^n#j«-*^s. 

[ 0 0 8 2 ] 0 1 7 ( b ) <t>© 1 7 - 2 «. ^©** » l£5fiffil*lftWr-50. 

^*ffi©-j®fi^*^ or ^s. 17-3 »£ft*g$j§ ime] &.wffim&tcm-?< immm.<D$£wmi& 

«. 1 7- i(c^ofch»;^-*s^-e6nfc3»^5>y a. 

% 1 7 - 2 ±{CSta-Cg^LTl>5„ MtC. 1 7 - 5 tt [07] £ffcft#HMffitC«-?< jg^S&ilgCgilflJfiS 

^W3£©g3ffl3fia4^uri>-s„ c©gsnB3S5gfi*ts^ (4) -mLKm&ttvmmmm (2) 

S{*«fcl/<ttSa^®e(cff.^(Dffi{ci$^-rs„ 1 7 20 0. 

- 2 mm 1 7 - e r«. m36^s«gjffi^s • (0 8 ] 0 7 tc^u/tisais^^^g-r 5±-c©tt«9^ 

(0083] >xcc. @ 1 s^m^x. mm (v-a) * [09 3 06. 7«c^i,fc£f*ftftajajcs-3< itsjis 

©i8-i». m^ftfMa-c* 9 . c osrmMK*. mommMzwE-r *0. 

4«m«fiawHi««c«ci5pr 4»s««s«r <sa« (010] sft*tHWtt«:ji^< ftns»<z>8Bfltj£ 

sig*i^T*fc»K:. a^ma ( 1 8 - 2 ) ( 5 ) -®w^mm&±<m&£m%fftmm- 

^imi^t-*- (18-3) *MU/Tt>s. 0 0. 

1 8<cji<UfcJ:9cctm (f-A) *tMKUfcg*tt*ft (Bill Si 0«:^ufc^#5ttHIJ««:StJ<tHIJtS 
3£^^M^-r2./c»{c«. SS-fcgt^Milj® (18- 30 S*J8«,»fc. Hffifcfca^Sflfc*:^* * hOKM 

2) Jbtc ry-A^jj ii^^ 9«~s?**ffi-r«. &©IS*&W*iftf5irrS0. 

[0084] *t*tX-ttif. y-A4i»7t 4©©^ » [012] t»*8^*JB^^#fHI«a5. fcJ:tf C©if 

■cw^amffl^ f-* - ( 1 a - 3 ) *>& . ihw*&7 [013] mmmz^m® istc&mtimtmv&mmisi 

?zm> fctz.it ry-A&T 1 j r,n-vimti zmtm. 

•5. as©y-A*-cB, c©xt-*-*6y-^cD [014] iiiic^ifc^^y* * Kot^r x*^ 

©y 7 -b-y^ss-r c ir. §^©s^*iffi^©y- a s^r*sitet»J*^w-r'50. 

^SWffl^itt^fc^-eSCiJ&s^T?**. 40 [015] m®±K&fH,tc*7i?* * h©&S?4£ft 

[0085] 3tf *C i-C. MSttieff9*«R«4b«1A«aE»^a 

mm*. mmtm*m&6&m%ftimmmg.i>i, < [0 1 e ] nwBtiicML-cft^^Acstf^^nR 

UK. v-frx, 5?a^foi», ^>F;l/«C<tTKf^ [017] >J 5 * 5r— J&*tfffifl (*> L< «y-A) ©**7 

H%$«iip-r5Ci*rei«§{cftS. c©^, frfcftiSJSI [018] y-A*»r©^]5ftWa£©-PiJ*Si^T50. 
$gg(cfe»)»S±. HCC. ^S%^ffi-rsct«c< iSI [019] 3S^#tHW**ffl«.>fc*(*AA*S4»«fcO t ^ 
^S*a§L/tfCi*JBJ6g(cnti. 50 «cKiail»S«rSiW-rS0. 



OFFTS (16-12). 
[ 0 0 8 1 ] Sii3l&®S©^^4M3ic-r5*ffi 
«T©0 1 7 ST. 017 



[02] m<mm. &im%&mm. tsxvmmbK. 
[03] Bffiaw0a©sja«c*j»4*»rt*eifio&jB 



(11) 
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1 - l — If. F. 7>^(cf^S 

StlS^iS. 1 - 2 : 3B^S(«S. 1 - 3 : 1 
-4 :WBffl®*7r-f^ 1-5:^WS. 1- 

6 : SWISSES. 1 - 7 : 1 
-8:fI^fHW8. 1 - 9 : S?5*flWm2 - 1 : 3EJSI* 
JtStegifcJS. 2 - 2 : fcmJB#&iSB8„ 2 - 3 : m& 
fit. 2-4:gj{g#. 2 - 5 : UBBffBSiSa. 2-6: A 
JiraftH. 2 - 7 : *flg&f?l*3©lfiti8®3- 1 : £<*fflj$ 

^jiiaLfc^^iKiiWj^ia^M^!). 3-2 10 
9->-y<o-msam. 3-3 :mj*. 3-4:«ibd4- 

1 : ijagftcu— y\ 9tit#4*- F\ 5>^CCf^3*x 
-&3fcS5i. 4 - 2 : MW&m> 4 - 3 : %? 7 -frflCftM 
3ftS3£Jfi£88. : 3&&§£3S. 4 - 5 : M&© 
3fc7 7-fMKft»3ft*3fc?S«i8. 4-6 :«*«cf*4 

- 7 : &&m<o%:7 7 j'-nctmstizytmim, 4 - 

8 : T><9>f** V #V F\ 5!£^*ifSW{Cf^ 

snsTfetatas. 4-9 : Ti-v#rt>*jvttiiia* 4 

-10: Piffl$flffli^H. 4-11: g|^iIjtB5 - 1 : SI 
thB®. 5-2:Jlim. 5-3:**-. 5-4 :± 20 
ft. 5-5 :T«£. 5-6 : P$«$&6 - 1 : 30£ftP- 

■y. a****-!*. 5>^«cf^sns^m 6- 

2 : *!R»3lg. 6-3:3677 t\Z%mm 
BS, 6-4 :3fe*S£g. 6 -5 : M©367r-/'<Kft 
IgSh^^lSSS. 6-6 :*&&£(* 1. 6-7:&Mfc 
fif*2. 6 - 8 : tfflffl®367 7 Y^KftSSnSiB 
m&. 6 - 9 : TA^>->x* F F\ ^STlf 
<81f«cf^3nS3fctfcttlS§, 6-10: T'< 

\-trj*-v\ ^^j^etc^sns^ws. 6 

-11: T^ay 7 's> ; Sr;Uga^S. 6-12: SfflfMUS 30 
gig. 7 - 1 : ¥*f*W-1f. F\ 9>7* 

^Mtct^asns^iass. 7 - 4 : ^^-n. 7- 
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(54) GAME MACHINE USING METHOD FOR MEASURING BIOLOGICAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a game machine 
which measures the density of a metabolite in a living 
body reflecting a mental state and brain activity and the 
change in optical intensity transmitted through the living 
body reflecting the change of the density and reflects 
the result in measurement to an object displayed on a 
screen. 

SOLUTION: By bringing optical illuminators (1-1), (1-2) 
and a photodetector (1-5) into contact with the skin of a 
patient (1-3), the optical intensity propagated through 
the inside of the patient is detected and the result in 
detection is sent to a computer (1-8). Then, in 
accordance with the change in the detected optical 
intensity, the position, shape and color of the object 
displayed on the screen (1-9) are changed. It is possible js^p* 
to control the state of the object on the screen directly 
by measuring what is thought by a person without using 
an existent input device represented by a mouse, a joy 
stick, a handle, or the like. 
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CLAIMS 



[Claim(s)] 

[Claim 1] At least one optical exposure machine for irradiating light at a living body, and at least 
one photodetector for condensing the passage light which it irradiated from said optical exposure 
machine, and spread in the living body [ said ], The display equipped with the display screen 
which displays at least one object, It has the operation part which controls said display based on 
the measurement signal about said passage luminous intensity measured with said 
photodetector. And play equipment using the living body light mensuration characterized by 
constituting so that the condition that said at least one object displayed on said display screen 
is included according to a change of the measurement signal measured by said at least one 
photodetector on the strength may change. 

[Claim 2] At least one optical exposure machine for irradiating light at two or more living bodies, 
and at least one photodetector for condensing the passage light which it irradiated from said 
optical exposure machine, and spread in the living body [ said ], The operation part equipped with 
the display screen which displays at least one object, It has the operation part which controls 
said display based on the measurement signal about said passage luminous intensity measured 
with said photodetector. And play equipment using the living body light mensuration 
characterized by constituting so that the condition that one or more objects displayed on said 
display screen are included according to a change of the measurement signal measured by said 
at least one photodetector on the strength may change. 

[Claim 3] At least one optical exposure machine for irradiating light through waveguide at two or 
more living bodies' each, At least one photodetector for condensing the passage light which it 
irradiated from this optical exposure machine, and spread in the living body [ said ], The display 
equipped with the display screen which displays at least one object, It has the operation part 
which controls said display based on the measurement signal about said passage luminous 
intensity measured with said photodetector. And play equipment using the living body light 
mensuration characterized by constituting so that the condition that one or more objects 
displayed on said display screen are included according to a change of the measurement signal 
measured by said at least one photodetector on the strength may change. 
[Claim 4] It is play equipment using claims 1 and 2 characterized by constituting so that said 
optical exposure machine, said photodetector, said storage, and said computer may be made to 
build in an information terminal and some of said optical exposure machines and said 
photodetectors may be combined with the terminal of said information terminal, or living body 
light mensuration given in three. 

[Claim 5] Said operation part comes to contain the function to memorize the accumulation time 
amount and the criteria exposure period which irradiated light from said optical exposure 
machine, and the loudspeaker which utters voice. And when the accumulation time amount which 
irradiated light from said optical exposure machine exceeds said criteria exposure period the 
command which makes the configuration on said display screen change — or the play equipment 
using claims 1 and 2 characterized by constituting so that the command which makes the voice 
uttered from said loudspeaker change may be issued, or living body light mensuration given in 
three. 



[Claim 6] Said operation part is play equipment using the living body light mensuration according 
to claim 5 characterized by to constitute so that the command which makes the voice which is 
made to change the configuration on said display screen, or is uttered from said loudspeaker 
change may be issued, when the reinforcement of said transmitted light exceeds a 
predetermined threshold, even if the accumulation time amount which irradiated light from said 
optical exposure machine is within said criteria exposure period. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to play equipment and relates to the play 
equipment using the living body light mensuration which measures change of the optical 
reinforcement which penetrated in the living body reflecting the metabolite concentration in the 
living body which reflects a mental condition and a brain activity especially, or its concentration 
change. 
[0002] 

[Description of the Prior Art] A computer, a game, an environment control unit, the living body 
input unit using the Mitsuo object mensuration which controls judgment equipment, the alarm of 
a vehicle, a medical-application diagnosis and an alarm, the lie detector, declaration-ofHntention 
equipment, a data transmission unit, etc. whenever [ study ], and biological control equipment are 
proposed in JP,9-149894,A by measuring the localized cerebral function and inputting into an 
external device. Hereafter, this is explained using drawing 19 . 

[0003] In order to irradiate light to an inspected object, the light source (19-1) represented by 
semiconductor laser, a light emitting diode, and the lamp and the optical waveguide (19-2) (the 
above is named generically and it considers as an optical exposure machine) represented by the 
optical fiber for an exposure are used. Although it is optimal that the permeability of a body 
tissue uses light with a high wavelength of about 800 nanometers as for the wavelength of the 
light used for measurement, it is not limited to this wavelength range. 

[0004] The both ends of optical waveguide touch, respectively on the skin of the light source 
(19-1) and an inspected object (19-3). The light irradiated to the living body is strongly scattered 
about by the body tissue. However, a part of the scattered light passes the cerebral cortex 
which the higher brain function represented by movement, feeling, and language concentrates, 
and it reaches again to the scalp which separated about 30 millimeters (in the case of an adult) 
from the optical exposure location. 

[0005] A photodetector is arranged in order to detect the luminous intensity which spread in the 
living body in this location. This photodetector consists of the photodiodes and the photoelectric 
elements (19-5) represented by the photomultiplier tube which contacted that end to the optical 
waveguide (19-4) represented by the optical fiber. It is changed into an electric signal from an 
optical signal using this photodetector. And this electric signal is processed using a computer 
(19-6). 

[0006] Here, it is assumed that it made the brain work by moving the bodies (a hand, guide pegs, 
these fingers, etc.), considering an object, or praying. If a brain works, in order to supply oxygen 
and a glucose to a cerebral activity part, the blood volume in the cerebral cortex changes by 
increasing or decreasing secondarily. If near-infrared light (wavelength of about 800 nanometers) 
is used for measurement, in order that the hemoglobin in blood (an oxyhemoglobin, reduced 
hemoglobin) may absorb this light used for measurement, the quantity of light which reached to 
the optical fiber for detection will decrease, if the amount of hemoglobin increases with a brain 
activity. For this reason, change of the detected luminous intensity reflects a cerebral activity. 
This luminous-intensity change is measured and the input unit which measures thinking of the 



Homo sapiens reflecting a mental condition or a brain activity, and controls a computer by 

controlling a computer using this measurement result is realized. 

[0007] 

[Problem(s) to be Solved by the Invention] Two technical problems shown below are solved in 
this invention. 

[0008] The play equipment which used the above-mentioned living body light metering device for 
the 1st is realized. Generally, play equipment possesses the input device represented by a 
mouse, a joy stick, a handle, the touch panel, etc., and the Braun-tube display, the liquid crystal 
display and the presentation equipment represented by the light emitting diode array that whose 
the input result is shown to a player it is the description. These existing input units move a hand 
and a guide peg based on the command from a brain, and inputting the command from a brain 
into a computer using these hands or a guide peg is mentioned as a common feature. Various 
play equipments are already realized because the location of the object displayed on 
presentation equipment, a gestalt, and the "condition" of being represented by size change 
according to this input 

[0009] On the other hand, although it is possible to input into a computer as it is that Homo 
sapiens considers the living body input unit indicated in JP,9-149894,A not using a hand or a 
guide peg, the operation means of the concrete play equipment using this living body input unit is 
not indicated at all. If play equipment is realized concretely, it will enable various persons for it to 
be able to become play equipment new also for a difficult person to move not only a healthy 
person but a hand and a guide peg, consequently to enjoy itself using the same play equipment. 
[0010] So, in this invention, the command from a brain and a cerebral activity are inputted into a 
direct computer using optical cerebral function mensuration, and it sets it as the 1st purpose to 
realize the play equipment based on the input result. 

[0011] The Homo sapiens cerebral function activated when Homo sapiens is going to consider an 
object, pray an object or specifically move a hand and a guide peg in the first place is measured 
using light The play equipment which makes it possible to reflect the measurement result of an 
activity of this Homo sapiens cerebral function in the second to the object displayed on the 
screen of a computer is realized. 

[0012] It sets it as the 2nd purpose to offer the contents of the game in which fatigue is not 
impressed because a player focuses [ 2nd ] on a game too much in the above-mentioned play 
equipment by this invention. 

[0013] Above play equipment controls a computer using the human brain activity. Since in other 
words the human brain activity is controlled using the head, it may get fatigued in order to use 
the head. Moreover, when the contents of the created game are interesting for a player, he 
forgets for time amount to pass, it is absorbed in a game, and, as a result fatigue may be sensed. 
Then, the example of the game in which fatigue is not impressed such is offered. 
[0014] 

[Means for Solving the Problem] Measurement field division of the human brain is carried out like 
by different cytoarchitecture expressed by Broadmann's atlas of brain. Furthermore, each of 
these fields share a different function. For example, if a brain is seen from width, the field where 
the field which participates in spontaneous movements (a hand, a guide peg, finger, etc.) 
participates in the summit section, feeling, and vision will share the field about the regio 
occipitalis capitis and language with the predetermined section of a left half. 
[0015] In this invention, in order to extract the information from the location pinpointed in this 
way with high degree of accuracy, living body light mensuration with high spatial resolving power 
is used (in measurement of an electroencephalogram, since the dielectric constant in a living 
body is uneven, the source location of a signal becomes indefinite, and spatial resolving power is 
low.). Moreover, since myoelectric potential is greatly reflected in a signal to a motion of a test 
subject's body, there is also a difficulty of restraining a test subject. 

[0016] This living body light mensuration by irradiating the inspected body skin skin on the skin 
of an unit or two or more inspected objects from at least one optical exposure machine and this 
optical exposure machine At least one photodetector arranged on the inspected body skin skin 
for condensing the passage light inside this inspected body skin skin, and measuring this 



condensed inspected object passage light reinforcement, It consists of operation part which 
calculates concentration change of the metabolite in the living body measured using these light 
exposure machine and the photodetector. 

[0017] And with the play equipment based on this invention, it is the description that the 
operation part of this living body light mensuration has connected with the display possessing 
the display screen. And at least one existing object is displayed on the display screen in this 
display. It is the description that the location of this object, a gestalt, and the "condition" of 
being represented by size change according to signal luminous-intensity change which 
penetrated in the living body. It becomes possible to visualize concentration change of the 
metabolite in the living body accompanying a brain activity by this. Consequently, an inspected 
object is making one's brain work, it becomes possible to change the location of the object 
displayed on the screen, a gestalt, and the "condition" of being represented by size, and the play 
equipment which this invention makes the purpose can be realized. In addition, even if operation 
part and the display screen are one, they may be the configuration of having become 
independent 

[0018] Thus, at least one optical exposure machine for this invention to irradiate light at a living 
body, At least one photodetector for condensing the passage light which it irradiated from said 
optical exposure machine, and spread in the living body [ said ], The display equipped with the 
display screen which displays at least one object, It has the operation part which controls said 
display based on the measurement signal about said passage luminous intensity measured with 
said photodetector. And the play equipment using the living body light mensuration characterized 
by constituting so that the condition that said at least one object displayed on said display 
screen is included according to a change of the measurement signal measured by said at least 
one photodetector on the strength may change is offered. 

[0019] Moreover, at least one optical exposure machine for this invention to irradiate light at two 
or more living bodies, At least one photodetector for condensing the passage light which it 
irradiated from said optical exposure machine, and spread in the living body [ said ], The 
operation part equipped with the display screen which displays at least one object, It has the 
operation part which controls said display based on the measurement signal about said passage 
luminous intensity measured with said photodetector. And the play equipment using the living 
body light mensuration characterized by constituting so that the condition that one or more 
objects displayed on said display screen are included according to a change of the measurement 
signal measured by said at least one photodetector on the strength may change is offered. 
[0020] Moreover, at least one optical exposure machine for this invention to irradiate light 
through waveguide at two or more living bodies' each, At least one photodetector for condensing 
the passage light which it irradiated from this optical exposure machine, and spread in the living 
body [ said ], The display equipped with the display screen which displays at least one object, It 
has the operation part which controls said display based on the measurement signal about said 
passage luminous intensity measured with said photodetector. And the play equipment using the 
living body light mensuration characterized by constituting so that the condition that one or 
more objects displayed on said display screen are included according to a change of the 
measurement signal measured by said at least one photodetector on the strength may change is 
offered. 

[0021] Moreover, the play equipment using the living body light mensuration characterized by 
constituting so that this invention may make an optical exposure machine, a photodetector, a 
display, and operation part build in the same information terminal in said configuration and some 
of optical exposure machines and photodetectors may be combined with the terminal of said 
information terminal is offered. 

[0022] This invention is set in said configuration. Furthermore, operation part It comes to contain 
the function to memorize the accumulation time amount and the criteria exposure period which 
irradiated light from the optical exposure machine, and the loudspeaker which utters voice, and 
the command into which the configuration on the display screen is made to change when the 
accumulation time amount which irradiated light from the optical exposure machine exceeds a 
criteria exposure period — or the play equipment using the living body light mensuration 



characterized by constituting so that the command which makes the voice uttered from a 
loudspeaker change may be issued is offered. 

[0023] The play equipment using the living body light mensuration characterized by to constitute 
this invention further again so that the command which makes the voice which is made to 
change the configuration on the display screen , or is uttered from a loudspeaker change may 
issue , when the reinforcement of the transmitted light exceeds a predetermined threshold , even 
if the accumulation time amount to which operation part irradiated light from the optical 
exposure machine in said configuration is within said criteria exposure period offers . 
[0024] 

[Embodiment of the Invention] In this invention, the activity situation of the cerebral function 
localized using light is measured, and the measured signal is used as an input signal of operation 
part, such as a computer. One or more optical exposure machines and one or more 
photodetectors are contacted on the skin of one or more persons' inspected object, and, 
specifically, luminous-intensity change which penetrated in the living body is measured. This 
measurement result reflects concentration change of the metabolites (an oxyhemoglobin, 
reduced hemoglobin, etc.) in the living body accompanying a brain activity. This measurement 
result is used as an input signal to operation part. The display (presentation) screen to an 
inspected object exists in the display connected to operation part, and one or more objects exist 
on the screen. According to change (or luminous-intensity change which penetrated in the living 
body) of the input signal reinforcement to the operation part reflecting the concentration of a 
metabolite in the living body, concentration change, i.e., this concentration, or concentration 
change, the gestalten (a location, color, size, etc.) of one or more objects change. 
[0025] That is, a cerebral function is measured using light and the play equipment from which the 
condition of the object on the display screen connected to operation part, such as a computer, 
according to the active state of a cerebral function changes can be realized. 
[0026] Hereafter, the example about this invention is concretely explained using drawing. 
[0027] One Mitsuteru gunner stage and one photodetection means are used for drawing 1 on one 
player , it measures the concentration of metabolites ( for example , the oxyhemoglobin in blood , 
the reduced hemoglobin , a cytochrome , etc. ) in the living body , or its concentration change , 
and shows one example which realizes the play equipment reflecting the brain activity depending 
on organization propagation light reinforcement in the living body to the object displayed on the 
screen . 1-1 is the light source represented by semiconductor laser, light emitting diode, and the 
lamp, and the tip is connected with optical waveguide (for example, optical fiber) 1-2. 
[0028] that of an optical fiber is also obtained and the end touches on the skin of an inspected 
object (1-3) (for example, scalp on), the scalp — the case where it contacts upwards — the 
scalp — the hair of the hair which exists upwards — pushing aside — the scalp — it is desirable 
for the tip of direct optical waveguide to touch upwards. Because, when the light used for 
measurement is absorbed by the hair of hair, it is for optical exposure effectiveness to fall. 
[0029] 1-4 — optical waveguide (1-2) — it is the optical fiber for detection used in order to 
detect the light which it therefore irradiated and spread the interior of an inspection object (103). 
The end of this optical fiber (1-4) touches on the skin of an inspected object (1-3) (for example, 
scalp on), a reason with the same said of the end of this optical fiber — the scalp — the hair of 
the hair which exists upwards — pushing aside — the scalp — it is desirable for the tip of direct 
optical waveguide to touch upwards. Moreover, the end is already connected to the 
photodetector (1-5) represented by an avalanche photo-diode and the photomultiplier tube. 
These light sources (1-1) and a photodetector (1-5) are electrically connected with the control 
unit (1-6). This control device (1-6) is connected with the operation part (1-8) represented by 
the computer etc. through an analog-to-digital converter (1-7). 

[0030] Transmission of bidirectional information is possible for this control unit (1-6) and 
operation part (1-8) to mutual. A control unit (1-6) can adjust the quantity of light to the light 
source (for example, the luminescence reinforcement of the light source which generates the 
light source of the shape of ON of the light source or OFF, and a pulse is modulated with a 
certain angular frequency). 

[0031] Moreover, operation part (1-8) possesses the store (for example, a hard disk, memory), in 



order to store temporarily or eternally the information on detected luminous-intensity change 
(time-of-day dependency). The optical analog reinforcement which reached the photodetector 
(1-5) is changed into digital optical reinforcement through an analog-to-digital converter (1-7), 
and the result is transmitted to operation part (1-8). 

[0032] Moreover, the signal which directs quantity of light adjustment of the light source is 
transmitted to a control unit (1-6) from operation part (1-8). In this example, although a control 
device (1-6), analog^to-digital-conversion equipment (1-7), and operation part (1-8) have 
separate isolated-system composition, even if they are the unified equipment configuration, they 
are satisfactory in any way. 

[0033] Moreover, in order to realize the play equipment which reflects the brain activity 
depending on organization propagation light reinforcement in the living body on a computer (1-8) 
to the object displayed on the screen, it has the display equipped with the display screen (1-9). 
The configuration of this display screen (1-9) is explained using another example. In addition, 
operation part may really be a configuration or this display may be a separate isolated-system 
configuration. 

[0034] Next, how to measure change of metabolite concentration in the living body is explained 
using the measurement approach shown in drawing 2 . 

[0035] first, the measurement approach shown in drawing 2 — using — the optical waveguide for 
an optical exposure (2-1), and the optical waveguide for detection — (2-2) — the scalp of an 
inspected object (2-3) — it is made to contact upwards As for a human brain, a skull (2-4), a 
cerebrospinal fluid layer (2-5), the cerebral cortex (2-6), etc. exist in the shape of a layer inside 
the scalp, here, as for the optical waveguide for an optical exposure (2-1), and the optical 
waveguide for detection (2-2), an inspected object (2-3) does not sense a pain — like — the 
scalp — it is made to contact lightly upwards 

[0036] Here, body tissues are strongly scattered about in light. For this reason, a part of 
scattered light reaches via the cerebral cortex (2-6) which exists inside a skull (2-4) and the 
higher brain function of a Homo sapiens proper is concentrating to the contact location of the 
scalp of the optical waveguide for detection (2-2), and an inspected object (2-3), as shown in 
drawing 2 (a). In the adult, generally, this attainment location is separated from the optical 
exposure location (scalp of the optical waveguide for an optical exposure (2-1) upper contact 
location) about 30mm. 

[0037] Here, in order to supply oxygen and a glucose to the activity part of a cranial nerve cell 
as shown in drawing 2 (b) if a brain works, the blood volume in the cerebral cortex 
(oxyhemoglobin concentration, reduction hemoglobin concentration) changes (2-7). It is most 
desirable for body tissue permeability to use for measurement the near-infrared light 
(wavelength: before or after 800 nanometers) absorbed highly (water and protein in a living body 
being hard to be measured) by the hemoglobin in blood (an oxyhemoglobin, reduced hemoglobin). 
Of course, there is nothing what is limited to the light of this wavelength object. Here, if the 
blood volume of the cerebral cortex increases because a brain works (reduction), the luminous 
intensity detected will decrease (increment). 

[0038] Next, one example of the contents of the play equipment reflecting the brain activity 
(nerve activity) depending on organization propagation light reinforcement in the living body is 
shown to the object displayed on the screen using the instrumentation system shown in drawing 
I- 

[0039] First, the related example of luminous intensity and measurement time amount which 
penetrated the body tissue to 3-1 in drawing 3 (a) is shown. In this measurement, the optical 
fiber for an optical exposure and the optical fiber for photodetection which were shown in 
drawin g 1 have been arranged at intervals of 30mm on 1 -centimeter left eyebrow hair top the 
"frame" of a certain inspected object During the measurement period in this drawing (50 
seconds), in 10 to 30 seconds (for 20 seconds), an inspected object is 1Hz about that right hand, 
and repeated "it is good" and a "par." On the other hand, in such time amount, the inspected 
object took the rest condition. After detection light reinforcement decreases after [ of an after / 
task initiation ] several seconds and a task is completed from this measurement result, it turns 
out that detection light reinforcement is increasing. This corresponds with metabolite 



concentration (hemoglobin concentration) in the living body increasing by cerebral activity. 
[0040] Then, one example of contents as shown in 3-2 in drawing 3 (b) is offered. From these 
contents, a balloon (3-3) exists on a screen. This balloon exists in the location of height x to the 
ground (3-4). 

[0041] The decision approach of this height x will be determined as follows, if the related 
example (3-1) of luminous intensity and measurement time amount which penetrated the body 
tissue is imitated. Whether it is the average in this period even if it is a certain criteria 
reinforcement and is the reinforcement in the arbitration time of day in a measurement period 
(during a play equipment operation period), or the detection light reinforcement of t= 0 in a 
formula (1) is the criteria reinforcement determined as arbitration in addition to this, it is not 
cared about Of course, there is nothing what is limited to the decision approach using this 
formula (1). 
[0042] 

x=ln {(detection light reinforcement of t= 0) /(detection light reinforcement in time of day 
t)} Formula (1) 

According to this formula (1), if transmitted light reinforcement decreases, x will increase, and on 
the other hand, if transmitted light reinforcement increases, x will decrease. For this reason, 
when a brain works, it turns out that the height of a balloon becomes high. It was activated, when 
Homo sapiens was going to consider an object in the first place by using the above approach, an 
object tended to be prayed or it was going to move a hand and a guide peg, and the Homo 
sapiens cerebral function which is invisible was able to be measured, that result was able to be 
inputted into the direct computer the second, and the play equipment from which the object 
displayed on the third on the screen according to the brain activity when visualizing and putting 
in another way this Homo sapiens cerebral function changes was able to be realized. 
[0043] The modification of the example described above is described below. 
[0044] Drawing 4 sets up two or more measure points on the skin of an inspected object, and 
measures concentration change of the matter concentration in a metabolic turnover in these two 
or more measure points. And based on the measurement result of these concentration change, 
the example which realizes the play equipment reflecting the brain activity depending on 
organization propagation light reinforcement in the living body is described to the object 
displayed on the screen. 4-1 is the light source represented by semiconductor laser, light 
emitting diode, and the lamp. This luminescence reinforcement was controlled by the control unit 
(4-2), and 4-1 and 4-2 are combined electrically. 

[0045] The end which is represented by semiconductor laser, a light emitting diode, and the lamp 
and which will be accepted the light source (4-1) was connected to the optical waveguide (4-3) 
represented by the optical fiber, and this optical fiber is further connected to the optical 
waveguide for an exposure (4-5) represented by two or more optical fibers with an optical 
coupling vessel (4-4). The tip of the optical fiber of these plurality touches on two or more [ on 
the skin of an inspected object (4-6) ]. For example, it is possible to arrange to a temporal lobe 
on either side, respectively. Of course, you may arrange at the point of the arbitration on not the 
thing limited to this configuration method but the skin of an inspected object. In the location 
several centimeters away from the tip of the optical waveguide for an exposure (4-5) 
represented by each optical fiber, the optical waveguide (4-7) represented by the optical fiber 
for detection is arranged. For example, although it is desirable to make it about 3 centimeters if 
the candidate for measurement is concentration change (blood volume change) of the metabolite 
in the living body accompanying the activity of a Homo sapiens cerebral function, of course, 
there is nothing what is limited to this value. 

[0046] The end which is represented by the optical fiber for this detection and which will be 
accepted optical waveguide (4-7) is connected to the photodetector (4-8) represented by an 
avalanche photo-diode and the photomultiplier tube. The luminous intensity which spread in the 
living body is changed into electric signal strength by this photodetector (4-8). And it is inputted 
into the control unit (4-2) combined electrically. This signal strength inputted into the control 
device (4-2) is inputted into an analog-to-digital converter (4-9), and that digital signal is 
inputted into operation part (screen control equipment) (4-10). In this example, this screen 



control equipment (4-10) possesses the display screen (4-11). The contents displayed on the 
display screen mention later. If the measurement approach described above is used, the play 
equipment reflecting the brain activity depending on organization propagation light reinforcement 
in the living body is realizable to the object displayed on the screen described below. 
[0047] the optical waveguide for an exposure (4-5) represented by the optical fiber shown in 
drawing 4 — the scalp — it is arranged at two or more upper points. The Homo sapiens cerebral 
function is localized on the cerebral cortex for every function. For example, if one of this optical 
waveguide is installed on a left temporal lobe and one more is installed on a right temporal lobe, 
it will become possible to measure the brain activity of the right finger motor area and the **** 
motor area, respectively, moving a right finger, if it has another way of speaking — a left 
temporal lobe — being activable — consequently, the scalp of an inspected object (4-6) — it 
becomes possible to measure activation of the brain in a left temporal lobe using the optical 
waveguide for an exposure (4-5) installed upwards, and the optical waveguide (4-7) represented 
by the optical fiber for detection, similarly moving a left finger — a right temporal lobe — being 
activable — consequently, the scalp of an inspected object (4-6) — it becomes possible to 
measure activation of the brain in a right temporal lobe using the optical waveguide for an 
exposure (4-5) installed upwards, and the optical waveguide (4-7) represented by the optical 
fiber for detection. Thus, it becomes possible by installing two or more measure points to 
measure two or more kinds of brain activities. 

[0048] Then, drawing 5 explains how to realize the play equipment reflecting the brain activity 
depending on organization propagation light reinforcement in the living body, to the object 
displayed on a display screen (4-11). 5-1 is the display screen and is expressing river going down 
which used the canoe in this display screen. 5-2 is Kawagishi and a canoe (5-3) navigates the 
inside of the river surrounded by Kawagishi. This canoe navigates from the upstream (5-4) to a 
lower stream of a river (5-5) according to the rate of flow for every point beforehand memorized 
on the computer. 

[0049] 5-6 in drawing 5 is an obstruction, and when a canoe (5-4) contacts this obstruction, a 
canoe stops navigating. The obstruction stated to 5-6 assumes a rock, driftwood, etc. which 
exist in a river, and there is what is limited to the configuration of the obstruction displayed into 
drawing 5 . [ no ] The canoe (5-7) of the broken-line configuration shown in drawing 5 is the 
location of the canoe in the inside of the river which changed to time series, and it is advancing 
the inside of a river, without contacting an obstruction (5-6). Thus, what is necessary is just to 
activate independently the finger motor area which exists in a temporal lobe on either side by 
making a finger on either side exercise, in order to progress the inside of a river. 
[0050] Consequently, the play equipment reflecting the brain activity depending on organization 
propagation light reinforcement in the living body is realizable to the object (in the case of 
drawing 5 canoe (5-3)) displayed on the screen. 

[0051] There is the outstanding description which is not in the cerebral function mensuration 
(for example, functional MAG drawing equipment) which used the MAG, the cerebral function 
mensuration (for example, electroencephalograph) using the electrical and electric equipment, 
and the cerebral function mensuration (for example, positive electron exposure tomogram 
drawing equipment) using a radiation in the cerebral function mensuration using the light 
described above. It is that it is possible to measure the localized Homo sapiens cerebral function 
safely, even if equipment is small. For this reason, it is also possible to measure two or more 
Homo sapiens cerebral function to coincidence. Then, it explains using the example which 
realizes the play equipment reflecting the brain activity depending on organization propagation 
light reinforcement in the living body to the object which measured two or more Homo sapiens 
cerebral function to coincidence, consequently was displayed on the screen. 
[0052] Drawing 6 is one gestalt of the example in the case of carrying out coincidence 
measurement of two or more inspected objects. 6-1 is the light source represented by 
semiconductor laser, light emitting diode, and the lamp. This luminescence reinforcement was 
controlled by the control unit (6-2), and 6-1 and 6-2 are combined electrically. The end which is 
represented by semiconductor laser, a light emitting diode, and the lamp and which will be 
accepted the light source (6-1) was connected to the optical waveguide (6-3) represented by 



the optical fiber, and this optical fiber is further connected to the optical waveguide (6-5) 
represented by two or more optical fibers with an optical coupling vessel (6-4). The tip of the 
optical fiber of these plurality touches respectively on the skin of the inspected object 1 (6-6) 
and the inspected object 2 (6-7). 

[0053] In the location several centimeters away from the tip of the optical waveguide for an 
exposure (6-5) represented by each optical fiber, the optical waveguide (6-8) represented by the 
optical fiber for detection is arranged. For example, although it is desirable to make it about 3 
centimeters if the candidate for measurement is concentration change (blood volume change) of 
the metabolite in the living body accompanying the activity of a Homo sapiens cerebral function, 
there is nothing what is limited to this value, of course. 

[0054] The end which is represented by the optical fiber for this detection and which will be 
accepted optical waveguide (6-8) is connected to the photodetector (6-9 and 6-10) represented 
by an avalanche photo-diode and the photomultiplier tube. The luminous intensity which spread 
in the living body is changed into electric signal strength by this photodetector. And it is inputted 
into the control unit (6-2) combined electrically. This signal strength inputted into the control 
device is inputted into an analogH:o-digital converter (6-11), and that digital signal is inputted 
into screen control equipment (6-12). This screen control equipment possesses the display 
screen (6-13). The contents displayed on the display screen mention later. 
[0055] By the measurement approach described above, the photodetector (6-9 and 6-10) 
represented by an avalanche photo-diode and the photomultiplier tube became two or more 
place important point Then, in the following examples, drawing 7 explains the mensuration which 
can measure two or more inspected objects to coincidence with the number of fewer detectors. 
7-1 is the light source represented by semiconductor laser, light emitting diode, and the lamp. 
This luminescence reinforcement was controlled by the control unit (7-2), and 7-1 and 7-2 are 
combined electrically. 

[0056] The end which is represented by semiconductor laser, a light emitting diode, and the lamp 
and which will be accepted the light source (7-1) was connected to the optical waveguide (7-3) 
represented by the optical fiber, and this optical fiber is further connected to the optical 
waveguide (7-5) represented by two or more optical fibers with an optical coupling vessel (7-4). 
The tip of the optical fiber of these plurality touches respectively on the skin of the inspected 
object 1 (7-6) and the inspected object 2 (7-7). 

[0057] In the location several centimeters away from the tip of the optical waveguide for an 
exposure (7-5) represented by each optical fiber, the optical waveguide (7-8) represented by the 
optical fiber for detection is arranged. For example, although it is desirable to make it about 3 
centimeters if the candidate for measurement is concentration change (blood volume change) of 
the metabolite in the living body accompanying the activity of a Homo sapiens cerebral function, 
there is nothing what is limited to this value, of course. The end which is represented by the 
optical fiber for this detection and which will be accepted optical waveguide (7-8) is combined 
with the optical coupling machine (7-9). 

[0058] The output from this optical coupling machine is connected to the photodetector (7-11) 
represented by an avalanche photo-diode and the photomultiplier tube through the optical 
waveguide (7-10) represented by the optical fiber. The luminous intensity which spread in the 
living body is changed into electric signal strength by this photodetector. And it is inputted into 
the control unit (7-2) combined electrically. This signal strength inputted into the control device 
is inputted into an analog-to-digital converter (7-12), and that digital signal is inputted into 
screen control equipment (7-13). This screen control equipment possesses the display screen 
(7-14). Moreover, the optical coupling machine (7-4) is combined with the control unit (7-2) 
through the circuit for control-command transmission (7-15). 

[0059] By the measurement approach shown in this drawing 7 , the light from the one light 
source (7-1) is irradiated to two or more inspected objects (7-6, 7-7), and the optical 
reinforcement which spread each inspected inside of the body is detected using one 
photodetector (7-11). In order that the detected light may show clearly whether to be the light 
which spread which inspected object, the control sequence shown in the following drawing 8 is 
established. 8-1 is a pulse for control emitted from a control unit (7-2) to an optical coupling 



machine (7-4). Although exposure spacing of this pulse is made for example, into 100 mses, 
there is what is limited to this value, of course. [ no ] 

[0060] If an optical coupling machine (7-4) receives this pulse for control, as shown in 8-2 and 
8-3, the optical reinforcement irradiated to the inspected object 1 (7-6) and the inspected 
object 2 (7-7) will change by turns through the optical fiber for an exposure (7-5). 8-4 and 8-5 
are the luminous intensities which spread the interior of the inspected object 1 (7-6) detected 
by the optical waveguide (7-8) represented by the optical fiber for detection, and the inspected 
object 2 (7-7), and can be detected synchronizing with the time-of-day dependency of the 
optical reinforcement respectively shown in 8-2 and 8-3. Such optical reinforcement is changed 
into an electric signal with a photodetector (7-11) through an optical coupling machine (7-9). 
The changed result becomes possible within a control unit to discriminate from 8-1 for every 
light reinforcement which penetrated each inspected object (7-6, 7-6) from the control unit (7- 
2) synchronizing with the pulse for control (8-1) emitted to an optical coupling machine (7-4). 
[0061] In the above, drawing 9 explains how to realize the play equipment reflecting the brain 
activity depending on organization propagation light reinforcement in the living body, to the 
object displayed on screen control equipment (7-14 in 6-13 or drawing 7 R> 7 in drawi n g 6 ) 
using the measurement approach shown in drawing 6 or drawing 7 . 

[0062] The waging-war mold tug of war as which the inspected object 1 (9-1) and the inspected 
object 2 (9-2) are displayed is shown in drawing 9 . The blood volume change accompanying the 
brain activity of each inspected object (the inspected object 1 and inspected object 2) is 
calculated by the calculation approach shown in the formula 1. For example, when it is blood 
volume change (B1) of the inspected object 1 (9-1) and blood volume change (B-2) of the 
inspected object 2 (9-2), the difference of each blood volume change is given by (B1-B-2). 9-3 
in drawing 9 is an indicator which displays this difference, and shows the case where it is B1-B- 
2=2, all over this drawing. 

[0063] There is nothing what is limited to this domain, of course all over this drawing although 
the domain of B1-B-2 shows from -5 to +5. Cerebral active masses differ for every inspected 
object and every measurement part (every location which prepared the optical fiber for an 
exposure, and the optical fiber for detection). Consequently, the play equipment reflecting the 
brain activity depending on organization propagation light reinforcement in the living body is 
realizable to the object displayed on screen control equipment (7-14 in 6-13 or drawing 7 in 
drawing 6 ). 

[0064] Drawing 10 is the modification of the measurement approach shown in drawing 4 and 
drawing 6 . 10-1 is the light source represented by semiconductor laser, light emitting diode, and 
the lamp. This luminescence reinforcement was controlled by the control unit (10-2), and 10-1 
and 10-2 are combined electrically. The end which is represented by semiconductor laser, a light 
emitting diode, and the lamp and which will be accepted the light source (10-1) is connected to 
the optical waveguide (10-3) represented by the optical fiber. The tip of two or more optical 
fibers touches respectively on every 2 skin of the inspected object 1 (10-4) and the inspected 
object 2 (10-5). 

[0065] In the location several centimeters away from the tip of the optical waveguide for an 
exposure (10-3) represented by each optical fiber, the optical waveguide (10-6) represented by 
the optical fiber for detection is arranged. For example, although it is desirable to make it about 3 
centimeters if the candidate for measurement is concentration change (blood volume change) of 
the metabolite in the living body accompanying the activity of a Homo sapiens cerebral function, 
there is nothing what is limited to this value, of course. 

[0066] The end is already connected to the photodetector (10-7) which is the optical waveguide 
represented by the optical fiber for this detection and which is represented by an avalanche 
photo-diode and the photomultiplier tube. The luminous intensity which spread in the living body 
is changed into electric signal strength by this photodetector (10-7). And it is inputted into the 
control unit (10-2) combined electrically. This signal strength inputted into the control device is 
inputted into an analog-to-digital converter (10-8), and that digital signal is inputted into screen 
control equipment (10-9). This screen control equipment possesses the display screen (10-10). 
[0067] Next, one example of the contents displayed on the display screen (10-10) of drawing 10 



is described. The optical fiber used in the example of drawing 10 is arranged on a temporal lobe 
on either side (movement Nokami). If the digiti manus on either side is made to exercise as 
mentioned above for example, it will become possible to activate the motor area on either side 
independently. Then, it becomes possible to reflect the volition of an inspected object by 
activating the motor area on either side to the object displayed on the screen. Since two or 
more test subjects are made applicable to measurement, it enables inspected objects to 
compete. Drawing 1 1 explains the example which can realize this competition play equipment. 
[0068] 11^1 is the display screen and is expressing river going down which used the canoe in 
this display screen. 11-2 is Kawagishi and a canoe 1 (11-3) and a canoe 2 (11-4) navigate the 
inside of the river surrounded by Kawagishi. This canoe navigates from the upstream (1 1-5) to a 
lower stream of a river (11-6) according to the rate of flow for every point beforehand 
memorized on the computer. 11-7 is an obstruction, and when a canoe (11-3 and 11-4) contacts 
this obstruction, a canoe stops navigating (the rate of flow to the direction of a lower stream of 
a river in this point becomes zero). 

[0069] The obstruction shown in 11-7 assumes a rock, driftwood, etc. which exist in a river, and 
there is what is limited to the configuration of the obstruction displayed into drawing 11 . [ no ] 
The canoe 1 (11-8) and canoe 2 (11-9) of a broken-line configuration which were shown in 
drawing 5 are the location of the canoe in the inside of the river which changed to time series, 
and they are advancing the inside of a river, without contacting an obstruction (1 1-7). Thus, 
what is necessary is just to activate independently the finger motor area which exists in a 
temporal lobe on either side by making a finger on either side exercise, in order to progress the 
inside of a river. Consequently, the object displayed on the screen (in the case of drawing 1 1 , 
the play equipment reflecting the brain activity depending on organization propagation light 
reinforcement in the living body is realizable to a canoe (11-3 and 11-4).) 
[0070] since the somatometry method using light can use the detector made from a semi- 
conductor which may be represented by semiconductor laser and light emitting diode and is 
represented by the light source made from a semi-conductor, and the photodiode, it becomes 
possible to miniaturize equipment. The example which realizes the play equipment reflecting the 
brain activity depending on organization propagation light reinforcement in the living body is 
shown in drawing 12 to this miniaturized metering device and the object displayed on the screen. 

[0071] 12-1 is an information terminal that whose the display screen 12-2 is provided it is the 
description among drawing 12 . The control unit (12-3) that whose the light source and a 
detector are provided it is the description is connected to the lower part of this information 
terminal. Drawing 13 explains the example of the internal structure of this control unit. The 
optical fiber for an exposure (12-4) and the optical fiber for detection (12-5) are connected to 
the end of a control device. The tip of these optical fibers touches lightly on the skin of an 
inspected object (12-6). On the display screen, the object (12-7) reflecting a brain activity is 
displayed. Although the balloon from which height changes according to the amount of the blood 
volume change accompanying a brain activity is displayed in this example, of course, there is 
nothing what is limited to this balloon. The example explained using drawing 3 can be used for 
the method of presentation of this object Of course, there is nothing what is limited to this 
method of presentation. 

[0072] Next, the internal structure of the control unit shown in 12-3 in drawing 1 2 is explained 
using drawing 13 . 13-1 is a power cable and this is offered from the information terminal (12-1) 
shown in drawing 12 . This power cable is used for the control of a detector (13-3) and an 
analog-to-digital converter (13-6) represented by semiconductor laser, the light source (13-2) 
represented by the light emitting diode, an avalanche photodiode, and the photo-multiplier. 
Moreover, the light source and a detector are connected to the optical waveguide (13-5) 
represented by the optical fiber through an optical connector (13-4). The detector (13-3) 
represented by the avalanche photodiode and the photo-multiplier changes into an electric signal 
the body tissue transmitted light reinforcement which spread the optical waveguide (13-5) 
represented by the optical fiber, and digitizes it in an analog / digital transducer (13-6). And it 
transmits to an information terminal (12-1) using the cable for signal transmissions (13-7). 



[0073] Optical measurement of the metabolite concentration reflecting a mental condition in the 
living body or its concentration change was carried out, and the measurement result was made 
to reflect in the example described above to the positional information of the object by which a 
screen display was carried out. The reflection approach as shown below besides such a 
reflection approach can be considered. Drawing 14 is the example of the approach of displaying 
change (an increment or reduction) of the blood volume accompanying a brain activity by 
changing the size of the object on a screen. 

[0074] In drawing 14 , 14-2 is the size of the object in the blood volume used as criteria. A pair 
is carried out, and 14-1 and 14-3 show the size of the object at the time of decreasing, when 
blood volume increases to this blood volume which serves as these criteria respectively. The 
size of an object will become large if the blood volume within a brain can be increased by praying 
in the head "Become large" as concrete contents to the object (for example, the body is 
sufficient and the belly of a frog is sufficient) displayed on the screen. On the other hand, when 
the measurement location has shifted, it is also possible that blood volume decreases. In that 
case, the size of an object becomes small. 

[0075] Drawing 1 5 is the example of the approach of displaying change (an increment or 
reduction) of the blood volume accompanying a brain activity by changing the color (a shade and 
class) of the object on a screen. 14-2 is the color (for example, red) of the object in the blood 
volume used as criteria. A pair is carried out, and 15-1 and 15-3 show the color of the object at 
the time of decreasing, when blood volume increases to this blood volume which serves as these 
criteria respectively. When the red of the color of criteria changes to crimson with the increment 
in blood volume, 1 5-2 shows the case where it changes to pink, with reduction in blood volume 
15-1. 

[0076] In addition, from the red of criteria, when blood volume increases, for example, changing 
to blue, and making it change to yellow, when it decreases etc. is considered. If the blood volume 
within a brain can be increased by praying in the head, "Become blue!" as concrete contents to 
the object (the red of a signal is displayed) displayed on the screen, the thing that the color of 
an object becomes blue can be considered. On the other hand, when blood volume decreases, it 
is possible that the color of an object changes to another color (for example, yellow). 
[0077] Next, the example (limiter) of the play equipment which is hard to carry out by impressing 
fatigue to an inspected object is shown. 16-1 in drawing 16 shows this example as a flow chart 
The algorithm based on this flow chart is saved at the storage which exists in the computer 
shown in 1-8. Below, the outline of the flow chart shown in 16-1 is explained. 
[0078] First, a game is started (16-2). And first, convention time amount is set up (16-3), and it 
saves at storage. This convention time amount is set up with 30 etc. minutes etc. Since a player 
will generally be devoted if this performs a game, he tends to forget to pass at the time. 
Consequently, it is for playing a long duration game and sensing unexpected fatigue. This 
convention measurement time amount can be set as arbitration according to the class of 
contents of a game, or the individual corporal description. 

[0079] Next, a sample task is carried out (16-4). This presents "please move a hand" or "please 
remember that it was pleasant until now", and a message to an inspected object, passes in the 
living body using the optical exposure machine and photodetector which have been arranged on 
an inspected object, and detects change of the reinforcement of the transmitted light Change of 
the detection light reinforcement to a resting period is set to x here, and this is also saved in 
storage (16-5). The threshold parameter k about change of transmitted light reinforcement is 
further set to this storage. It is possible to also set this threshold as arbitration according to the 
class of contents of a game or the individual corporal description. 

[0080] And the game of Maine is performed. First the accumulation measurement time amount 
after a game is started is found. If this accumulation measurement time amount is in convention 
measurement time amount (criteria exposure period), measurement will be continued, and 
measurement (game) will be interrupted if it is no (16-6). Next, the check of the change of 
transmitted light reinforcement is carried out (16-7), and it judges whether it is larger than the 
threshold (xxk) which the reinforcement set up, or small (16-8). When smaller than the threshold 
which change of transmitted light reinforcement set up, it continues a game (16-9). On the other 



hand, a game is interrupted when larger than a threshold (16-10). And the interrupted purport is 
shown to an inspected object (16-11), and the light source is turned off (16-12). 
[0081] Next, how to carry out the check of the change of transmitted light reinforcement is 
explained using the following drawing 17 . First, as shown in 17-1 in drawing 17 (a), according to 
spacing of a certain time of day, the trigger for inspecting detection light reinforcement 
(transmitted light reinforcement) is emitted. Even if the recurrence interval of this trigger is 
spacing of not only regular intervals [ like ] but arbitration shown in drawing, it is satisfactory in 
any way. And corresponding to this trigger, the body tissue transmitted light reinforcement 
(detection light reinforcement) inputted into the computer is checked. 

[0082] 1 7-2 in drawing 1 7 (b) shows one example of the check approach. 1 7-3 shows the time 
dependency of body tissue transmitted light reinforcement Moreover, 1 7-4 shows in piles the 
timing by which the trigger shown in 17-1 was emitted on 17-2. Furthermore, 17-5 shows a 
certain predetermined threshold reinforcement. This threshold reinforcement is set as any value 
for every inspected object and every play equipment. In the case of 17-2, in the period 17-6, 
transmitted light reinforcement is less than threshold reinforcement 

[0083] Next, how to show the purport that measurement (game) was interrupted, to an inspected 
object is explained using drawing 18 . 18-1 in drawing is a computer, and this computer 
possesses the screen for a display (18-2), and the loudspeaker for voice presentation (18-3), in 
order to realize the play equipment reflecting the brain activity depending on organization 
propagation light reinforcement in the living body. As shown in dra win g 1616 , in order to show 
the purport that measurement (game) was interrupted, to an inspected object, the message 
"game termination" is displayed in the first place on the screen for a display (18-2). 
[0084] In other words, showing on a screen the message of the purport which ends a game, and 
the display of a screen are changed with during the usual game operation period. A message 
flows in the purport which ends measurement for example, "game termination", from the 
loudspeaker for voice presentation (18-3) by the same approach as this. Although the sound 
effect etc. is flowing in the usual game in order to raise the presence of a game from this 
loudspeaker, during a game operation period usual in audio presentation, it is the description in 
passing this message to make it change. 
[0085] 

[Effect of the Invention] It is the description for the play equipment offered by this invention to 
carry out optical measurement of the metabolite concentration reflecting a mental condition in 
the living body or its concentration change, to pass through the measurement result to the 
object by which a screen display was carried out, and to be reflected as stated above. 
Consequently, it becomes possible to control the object on a screen, without using the input 
device represented by a mouse, a joy stick, the handle, etc. Consequently, when it can become 
new play equipment, it becomes possible further to enjoy play equipment, without using a hand 
and a guide peg. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to play equipment and relates to the play 
equipment using the living body light mensuration which measures change of the optical 
reinforcement which penetrated in the living body reflecting the metabolite concentration in the 
living body which reflects a mental condition and a brain activity especially, or its concentration 
change. 
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PRIOR ART 



[Description of the Prior Art] A computer, a game, an environment control unit, the living body 
input unit using the Mitsuo object mensuration which controls judgment equipment, the alarm of 
a vehicle, a medical-application diagnosis and an alarm, the lie detector, declaration-of-intention 
equipment, a data transmission unit, etc. whenever [ study ], and biological control equipment are 
proposed in JP,9-149894,A by measuring the localized cerebral function and inputting into an 
external device. Hereafter, this is explained using drawing 19 . 

[0003] In order to irradiate light to an inspected object, the light source (19-1) represented by 
semiconductor laser, a light emitting diode, and the lamp and the optical waveguide (19-2) (the 
above is named generically and it considers as an optical exposure machine) represented by the 
optical fiber for an exposure are used. Although it is optimal that the permeability of a body 
tissue uses light with a high wavelength of about 800 nanometers as for the wavelength of the 
light used for measurement, it is not limited to this wavelength range. 

[0004] The both ends of optical waveguide touch, respectively on the skin of the light source 
(19-1) and an inspected object (19-3). The light irradiated to the living body is strongly scattered 
about by the body tissue. However, a part of the scattered light passes the cerebral cortex 
which the higher brain function represented by movement, feeling, and language concentrates, 
and it reaches again to the scalp which separated about 30 millimeters (in the case of an adult) 
from the optical exposure location. 

[0005] A photodetector is arranged in order to detect the luminous intensity which spread in the 
living body in this location. This photodetector consists of the photodiodes and the photoelectric 
elements (19-5) represented by the photomultiplier tube which contacted that end to the optical 
waveguide (1 9-4) represented by the optical fiber. It is changed into an electric signal from an 
optical signal using this photodetector. And this electric signal is processed using a computer 
(19-6). 

[0006] Here, it is assumed that it made the brain work by moving the bodies (a hand, guide pegs, 
these fingers, etc.), considering an object, or praying. If a brain works, in order to supply oxygen 
and a glucose to a cerebral activity part, the blood volume in the cerebral cortex changes by 
increasing or decreasing secondarily. If near-infrared light (wavelength of about 800 nanometers) 
is used for measurement, in order that the hemoglobin in blood (an oxyhemoglobin, reduced 
hemoglobin) may absorb this light used for measurement, the quantity of light which reached to 
the optical fiber for detection will decrease, if the amount of hemoglobin increases with a brain 
activity. For this reason, change of the detected luminous intensity reflects a cerebral activity. 
This luminous-intensity change is measured and the input unit which measures thinking of the 
Homo sapiens reflecting a mental condition or a brain activity, and controls a computer by 
controlling a computer using this measurement result is realized. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It is the description for the play equipment offered by this invention to 
carry out optical measurement of the metabolite concentration reflecting a mental condition in 
the living body or its concentration change, to pass through the measurement result to the 
object by which a screen display was carried out, and to be reflected as stated above. 
Consequently, it becomes possible to control the object on a screen, without using the input 
device represented by a mouse, a joy stick, the handle, etc. Consequently, when it can become 
new play equipment, it becomes possible further to enjoy play equipment, without using a hand 
and a guide peg. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Two technical problems shown below are solved in 
this invention. 

[0008] The play equipment which used the above-mentioned living body light metering device for 
the 1 st is realized. Generally, play equipment possesses the input device represented by a 
mouse, a joy stick, a handle, the touch panel, etc., and the Braun-tube display, the liquid crystal 
display and the presentation equipment represented by the light emitting diode array that whose 
the input result is shown to a player it is the description. These existing input units move a hand 
and a guide peg based on the command from a brain, and inputting the command from a brain 
into a computer using these hands or a guide peg is mentioned as a common feature. Various 
play equipments are already realized because the location of the object displayed on 
presentation equipment, a gestalt, and the "condition" of being represented by size change 
according to this input 

[0009] On the other hand, although it is possible to input into a computer as it is that Homo 
sapiens considers the living body input unit indicated in JP,9-149894,A not using a hand or a 
guide peg, the operation means of the concrete play equipment using this living body input unit is 
not indicated at all. If play equipment is realized concretely, it will enable various persons for it to 
be able to become play equipment new also for a difficult person to move not only a healthy 
person but a hand and a guide peg, consequently to enjoy itself using the same play equipment. 
[0010] So, in this invention, the command from a brain and a cerebral activity are inputted into a 
direct computer using optical cerebral function mensuration, and it sets it as the 1st purpose to 
realize the play equipment based on the input result. 

[0011] The Homo sapiens cerebral function activated when Homo sapiens is going to consider an 
object, pray an object or specifically move a hand and a guide peg in the first place is measured 
using light. The play equipment which makes it possible to reflect the measurement result of an 
activity of this Homo sapiens cerebral function in the second to the object displayed on the 
screen of a computer is realized. 

[0012] It sets it as the 2nd purpose to offer the contents of the game in which fatigue is not 
impressed because a player focuses [ 2nd ] on a game too much in the above-mentioned play 
equipment by this invention. 

[0013] Above play equipment controls a computer using the human brain activity. Since in other 
words the human brain activity is controlled using the head, it may get fatigued in order to use 
the head. Moreover, when the contents of the created game are interesting for a player, he 
forgets for time amount to pass, it is absorbed in a game, and, as a result, fatigue may be sensed. 
Then, the example of the game in which fatigue is not impressed such is offered. 
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MEANS 



[Means for Solving the Problem] Measurement field division of the human brain is carried out like 
by different cytoarchitecture expressed by Broadmann's atlas of brain. Furthermore, each of 
these fields share a different function. For example, if a brain is seen from width, the field where 
the field which participates in spontaneous movements (a hand, a guide peg, finger, etc.) 
participates in the summit section, feeling, and vision will share the field about the regio 
occipitalis capitis and language with the predetermined section of a left half. 
[0015] In this invention, in order to extract the information from the location pinpointed in this 
way with high degree of accuracy, living body light mensuration with high spatial resolving power 
is used (in measurement of an electroencephalogram, since the dielectric constant in a living 
body is uneven, the source location of a signal becomes indefinite, and spatial resolving power is 
low.). Moreover, since myoelectric potential is greatly reflected in a signal to a motion of a test 
subject's body, there is also a difficulty of restraining a test subject. 

[0016] This living body light mensuration by irradiating the inspected body skin skin on the skin 
of an unit or two or more inspected objects from at least one optical exposure machine and this 
optical exposure machine At least one photodetector arranged on the inspected body skin skin 
for condensing the passage light inside this inspected body skin skin, and measuring this 
condensed inspected object passage light reinforcement, It consists of operation part which 
calculates concentration change of the metabolite in the living body measured using these light 
exposure machine and the photodetector. 

[0017] And with the play equipment based on this invention, it is the description that the 
operation part of this living body light mensuration has connected with the display possessing 
the display screen. And at least one existing object is displayed on the display screen in this 
display. It is the description that the location of this object, a gestalt, and the "condition" of 
being represented by size change according to signal luminous-intensity change which 
penetrated in the living body. It becomes possible to visualize concentration change of the 
metabolite in the living body accompanying a brain activity by this. Consequently, an inspected 
object is making one's brain work, it becomes possible to change the location of the object 
displayed on the screen, a gestalt, and the "condition" of being represented by size, and the play 
equipment which this invention makes the purpose can be realized. In addition, even if operation 
part and the display screen are one, they may be the configuration of having become 
independent 

[0018] Thus, at least one optical exposure machine for this invention to irradiate light at a living 
body, At least one photodetector for condensing the passage light which it irradiated from said 
optical exposure machine, and spread in the living body [ said ], The display equipped with the 
display screen which displays at least one object, It has the operation part which controls said 
display based on the measurement signal about said passage luminous intensity measured with 
said photodetector. And the play equipment using the living body light mensuration characterized 
by constituting so that the condition that said at least one object displayed on said display 
screen is included according to a change of the measurement signal measured by said at least 
one photodetector on the strength may change is offered. 

[0019] Moreover, at least one optical exposure machine for this invention to irradiate light at two 



or more living bodies, At least one photodetector for condensing the passage light which it 
irradiated from said optical exposure machine, and spread in the living body [ said ] t The 
operation part equipped with the display screen which displays at least one object, It has the 
operation part which controls said display based on the measurement signal about said passage 
luminous intensity measured with said photodetector. And the play equipment using the living 
body light mensuration characterized by constituting so that the condition that one or more 
objects displayed on said display screen are included according to a change of the measurement 
signal measured by said at least one photodetector on the strength may change is offered. 
[0020] Moreover, at least one optical exposure machine for this invention to irradiate light 
through waveguide at two or more living bodies each, At least one photodetector for condensing 
the passage light which it irradiated from this optical exposure machine, and spread in the living 
body [ said ], The display equipped with the display screen which displays at least one object, It 
has the operation part which controls said display based on the measurement signal about said 
passage luminous intensity measured with said photodetector. And the play equipment using the 
living body light mensuration characterized by constituting so that the condition that one or 
more objects displayed on said display screen are included according to a change of the 
measurement signal measured by said at least one photodetector on the strength may change is 
offered. 

[0021] Moreover, the play equipment using the living body light mensuration characterized by 
constituting so that this invention may make an optical exposure machine, a photodetector, a 
display, and operation part build in the same information terminal in said configuration and some 
of optical exposure machines and photodetectors may be combined with the terminal of said 
information terminal is offered. 

[0022] This invention is set in said configuration. Furthermore, operation part It comes to contain 
the function to memorize the accumulation time amount and the criteria exposure period which 
irradiated light from the optical exposure machine, and the loudspeaker which utters voice, and 
the command into which the configuration on the display screen is made to change when the 
accumulation time amount which irradiated light from the optical exposure machine exceeds a 
criteria exposure period — or the play equipment using the living body light mensuration 
characterized by constituting so that the command which makes the voice uttered from a 
loudspeaker change may be issued is offered. 

[0023] The play equipment using the living body light mensuration characterized by to constitute 
this invention further again so that the command which makes the voice which is made to 
change the configuration on the display screen , or is uttered from a loudspeaker change may 
issue , when the reinforcement of the transmitted light exceeds a predetermined threshold , even 
if the accumulation time amount to which operation part irradiated light from the optical 
exposure machine in said configuration is within said criteria exposure period offers . 
[0024] 

[Embodiment of the Invention] In this invention, the activity situation of the cerebral function 
localized using light is measured, and the measured signal is used as an input signal of operation 
part, such as a computer. One or more optical exposure machines and one or more 
photodetectors are contacted on the skin of one or more persons' inspected object, and, 
specifically, luminous-intensity change which penetrated in the living body is measured. This 
measurement result reflects concentration change of the metabolites (an oxyhemoglobin, 
reduced hemoglobin, etc.) in the living body accompanying a brain activity. This measurement 
result is used as an input signal to operation part. The display (presentation) screen to an 
inspected object exists in the display connected to operation part, and one or more objects exist 
on the screen. According to change (or luminous-intensity change which penetrated in the living 
body) of the input signal reinforcement to the operation part reflecting the concentration of a 
metabolite in the living body, concentration change, i.e., this concentration, or concentration 
change, the gestalten (a location, color, size, etc.) of one or more objects change. 
[0025] That is, a cerebral function is measured using light and the play equipment from which the 
condition of the object on the display screen connected to operation part, such as a computer, 
according to the active state of a cerebral function changes can be realized. 



[0026] Hereafter, the example about this invention is concretely explained using drawing. 
[0027] One Mitsuteru gunner stage and one photodetection means are used for drawing 1 on one 
player , it measures the concentration of metabolites ( for example , the oxyhemoglobin in blood , 
the reduced hemoglobin , a cytochrome , etc. ) in the living body , or its concentration change f 
and shows one example which realizes the play equipment reflecting the brain activity depending 
on organization propagation light reinforcement in the living body to the object displayed on the 
screen . 1-1 is the light source represented by semiconductor laser, light emitting diode, and the 
lamp, and the tip is connected with optical waveguide (for example, optical fiber) 1-2. 
[0028] that of an optical fiber is also obtained and the end touches on the skin of an inspected 
object (1-3) (for example, scalp on), the scalp — the case where it contacts upwards — the 
scalp — the hair of the hair which exists upwards — pushing aside — the scalp — it is desirable 
for the tip of direct optical waveguide to touch upwards. Because, when the light used for 
measurement is absorbed by the hair of hair, it is for optical exposure effectiveness to fall. 
[0029] 1-4 — optical waveguide (1-2) — it is the optical fiber for detection used in order to 
detect the light which it therefore irradiated and spread the interior of an inspection object (103). 
The end of this optical fiber (1-4) touches on the skin of an inspected object (1-3) (for example, 
scalp on), a reason with the same said of the end of this optical fiber — the scalp — the hair of 
the hair which exists upwards — pushing aside — the scalp — it is desirable for the tip of direct 
optical waveguide to touch upwards. Moreover, the end is already connected to the 
photodetector (1-5) represented by an avalanche photo-diode and the photomultiplier tube. 
These light sources (1-1) and a photodetector (1-5) are electrically connected with the control 
unit (1-6). This control device (1-6) is connected with the operation part (1-8) represented by 
the computer etc. through an analog-to-digital converter (1-7). 

[0030] Transmission of bidirectional information is possible for this control unit (1-6) and 
operation part (1-8) to mutual. A control unit (1-6) can adjust the quantity of light to the light 
source (for example, the luminescence reinforcement of the light source which generates the 
light source of the shape of ON of the light source or OFF, and a pulse is modulated with a 
certain angular frequency). 

[0031] Moreover, operation part (1-8) possesses the store (for example, a hard disk, memory), in 
order to store temporarily or eternally the information on detected luminous-intensity change 
(time-of-day dependency). The optical analog reinforcement which reached the photodetector 
(1-5) is changed into digital optical reinforcement through an analog-to-digital converter (1-7), 
and the result is transmitted to operation part (1-8). 

[0032] Moreover, the signal which directs quantity of light adjustment of the light source is 
transmitted to a control unit (1-6) from operation part (1-8). In this example, although a control 
device (1-6), analog— to-digital-conversion equipment (1-7), and operation part (1-8) have 
separate isolated-system composition, even if they are the unified equipment configuration, they 
are satisfactory in any way. 

[0033] Moreover, in order to realize the play equipment which reflects the brain activity 
depending on organization propagation light reinforcement in the living body on a computer (1-8) 
to the object displayed on the screen, it has the display equipped with the display screen (1-9). 
The configuration of this display screen (1-9) is explained using another example. In addition, 
operation part may really be a configuration or this display may be a separate isolated-system 
configuration. 

[0034] Next, how to measure change of metabolite concentration in the living body is explained 
using the measurement approach shown in drawing 2 . 

[0035] first, the measurement approach shown in drawing 2 — using — the optical waveguide for 
an optical exposure (2-1), and the optical waveguide for detection — (2-2) — the scalp of an 
inspected object (2-3) — it is made to contact upwards As for a human brain, a skull (2-4), a 
cerebrospinal fluid layer (2-5), the cerebral cortex (2-6), etc. exist in the shape of a layer inside 
the scalp, here, as for the optical waveguide for an optical exposure (2-1), and the optical 
waveguide for detection (2-2), an inspected object (2-3) does not sense a pain — like — the 
scalp — it is made to contact lightly upwards 

[0036] Here, body tissues are strongly scattered about in light For this reason, a part of 



scattered light reaches via the cerebral cortex (2-6) which exists inside a skull (2-4) and the 
higher brain function of a Homo sapiens proper is concentrating to the contact location of the 
scalp of the optical waveguide for detection (2-2), and an inspected object (2-3), as shown in 
drawing 2 (a). In the adult, generally, this attainment location is separated from the optical 
exposure location (scalp of the optical waveguide for an optical exposure (2-1) upper contact 
location) about 30mm. 

[0037] Here, in order to supply oxygen and a glucose to the activity part of a cranial nerve cell 
as shown in drawin g 2 (b) if a brain works, the blood volume in the cerebral cortex 
(oxyhemoglobin concentration, reduction hemoglobin concentration) changes (2-7). It is most 
desirable for body tissue permeability to use for measurement the near-infrared light 
(wavelength: before or after 800 nanometers) absorbed highly (water and protein in a living body 
being hard to be measured) by the hemoglobin in blood (an oxyhemoglobin, reduced hemoglobin). 
Of course, there is nothing what is limited to the light of this wavelength object. Here, if the 
blood volume of the cerebral cortex increases because a brain works (reduction), the luminous 
intensity detected will decrease (increment). 

[0038] Next, one example of the contents of the play equipment reflecting the brain activity 
(nerve activity) depending on organization propagation light reinforcement in the living body is 
shown to the object displayed on the screen using the instrumentation system shown in drawing 
1. 

[0039] First, the related example of luminous intensity and measurement time amount which 
penetrated the body tissue to 3-1 in drawing 3 (a) is shown. In this measurement, the optical 
fiber for an optical exposure and the optical fiber for photodetection which were shown in 
drawing 1 have been arranged at intervals of 30mm on 1 -centimeter left eyebrow hair top the 
"frame" of a certain inspected object During the measurement period in this drawing (50 
seconds), in 10 to 30 seconds (for 20 seconds), an inspected object is 1Hz about that right hand, 
and repeated "it is good" and a "par." On the other hand, in such time amount, the inspected 
object took the rest condition. After detection light reinforcement decreases after [ of an after / 
task initiation ] several seconds and a task is completed from this measurement result, it turns 
out that detection light reinforcement is increasing. This corresponds with metabolite 
concentration (hemoglobin concentration) in the living body increasing by cerebral activity. 
[0040] Then, one example of contents as shown in 3-2 in drawing 3 (b) is offered. From these 
contents, a balloon (3-3) exists on a screen. This balloon exists in the location of height x to the 
ground (3-4). 

[0041] The decision approach of this height x will be determined as follows, if the related 
example (3-1) of luminous intensity and measurement time amount which penetrated the body 
tissue is imitated. Whether it is the average in this period even if it is a certain criteria 
reinforcement and is the reinforcement in the arbitration time of day in a measurement period 
(during a play equipment operation period), or the detection light reinforcement of t= 0 in a 
formula (1) is the criteria reinforcement determined as arbitration in addition to this, it is not 
cared about. Of course, there is nothing what is limited to the decision approach using this 
formula (1). 
[0042] 

x=ln {(detection light reinforcement of t= 0) /(detection light reinforcement in time of day 
t)} Formula (1) 

According to this formula (1), if transmitted light reinforcement decreases, x will increase, and on 
the other hand, if transmitted light reinforcement increases, x will decrease. For this reason, 
when a brain works, it turns out that the height of a balloon becomes high. It was activated, when 
Homo sapiens was going to consider an object in the first place by using the above approach, an 
object tended to be prayed or it was going to move a hand and a guide peg, and the Homo 
sapiens cerebral function which is invisible was able to be measured, that result was able to be 
inputted into the direct computer the second, and the play equipment from which the object 
displayed on the third on the screen according to the brain activity when visualizing and putting 
in another way this Homo sapiens cerebral function changes was able to be realized. 
[0043] The modification of the example described above is described below. 



[0044] Drawing 4 sets up two or more measure points on the skin of an inspected object, and 
measures concentration change of the matter concentration in a metabolic turnover in these two 
or more measure points. And based on the measurement result of these concentration change, 
the example which realizes the play equipment reflecting the brain activity depending on 
organization propagation light reinforcement in the living body is described to the object 
displayed on the screen. 4-1 is the light source represented by semiconductor laser, light 
emitting diode, and the lamp. This luminescence reinforcement was controlled by the control unit 
(4-2), and 4-1 and 4-2 are combined electrically. 

[0045] The end which is represented by semiconductor laser, a light emitting diode, and the lamp 
and which will be accepted the light source (4-1) was connected to the optical waveguide (4-3) 
represented by the optical fiber, and this optical fiber is further connected to the optical 
waveguide for an exposure (4-5) represented by two or more optical fibers with an optical 
coupling vessel (4-4). The tip of the optical fiber of these plurality touches on two or more [ on 
the skin of an inspected object (4-6) ]. For example, it is possible to arrange to a temporal lobe 
on either side, respectively. Of course, you may arrange at the point of the arbitration on not the 
thing limited to this configuration method but the skin of an inspected object. In the location 
several centimeters away from the tip of the optical waveguide for an exposure (4-5) 
represented by each optical fiber, the optical waveguide (4-7) represented by the optical fiber 
for detection is arranged. For example, although it is desirable to make it about 3 centimeters if 
the candidate for measurement is concentration change (blood volume change) of the metabolite 
in the living body accompanying the activity of a Homo sapiens cerebral function, of course, 
there is nothing what is limited to this value. 

[0046] The end which is represented by the optical fiber for this detection and which will be 
accepted optical waveguide (4-7) is connected to the photodetector (4-8) represented by an 
avalanche photo-diode and the photomultiplier tube. The luminous intensity which spread in the 
living body is changed into electric signal strength by this photodetector (4-8). And it is inputted 
into the control unit (4-2) combined electrically. This signal strength inputted into the control 
device (4-2) is inputted into an analog-to-digital converter (4-9), and that digital signal is 
inputted into operation part (screen control equipment) (4-10). In this example, this screen 
control equipment (4-10) possesses the display screen (4-11). The contents displayed on the 
display screen mention later. If the measurement approach described above is used, the play 
equipment reflecting the brain activity depending on organization propagation light reinforcement 
in the living body is realizable to the object displayed on the screen described below. 
[0047] the optical waveguide for an exposure (4-5) represented by the optical fiber shown in 
drawing 4 — the scalp — it is arranged at two or more upper points. The Homo sapiens cerebral 
function is localized on the cerebral cortex for every function. For example, if one of this optical 
waveguide is installed on a left temporal lobe and one more is installed on a right temporal lobe, 
it will become possible to measure the brain activity of the right finger motor area and the **** 
motor area, respectively, moving a right finger, if it has another way of speaking — a left 
temporal lobe — being activable — consequently, the scalp of an inspected object (4-6) — it 
becomes possible to measure activation of the brain in a left temporal lobe using the optical 
waveguide for an exposure (4-5) installed upwards, and the optical waveguide (4-7) represented 
by the optical fiber for detection, similarly moving a left finger — a right temporal lobe — being 
activable — consequently, the scalp of an inspected object (4-6) — it becomes possible to 
measure activation of the brain in a right temporal lobe using the optical waveguide for an 
exposure (4-5) installed upwards, and the optical waveguide (4-7) represented by the optical 
fiber for detection. Thus, it becomes possible by installing two or more measure points to 
measure two or more kinds of brain activities. 

[0048] Then, drawing 5 explains how to realize the play equipment reflecting the brain activity 
depending on organization propagation light reinforcement in the living body, to the object 
displayed on a display screen (4-1 1). 5-1 is the display screen and is expressing river going down 
which used the canoe in this display screen. 5-2 is Kawagishi and a canoe (5-3) navigates the 
inside of the river surrounded by Kawagishi. This canoe navigates from the upstream (5-4) to a 
lower stream of a river (5-5) according to the rate of flow for every point beforehand memorized 



on the computer. 

[0049] 5-6 in drawing 5 is an obstruction, and when a canoe (5-4) contacts this obstruction, a 
canoe stops navigating. The obstruction stated to 5-6 assumes a rock, driftwood, etc. which 
exist in a river, and there is what is limited to the configuration of the obstruction displayed into 
drawing 5 . [ no ] The canoe (5-7) of the broken-line configuration shown in drawing 5 is the 
location of the canoe in the inside of the river which changed to time series, and it is advancing 
the inside of a river, without contacting an obstruction (5-6). Thus, what is necessary is just to 
activate independently the finger motor area which exists in a temporal lobe on either side by 
making a finger on either side exercise, in order to progress the inside of a river. 
[0050] Consequently, the play equipment reflecting the brain activity depending on organization 
propagation light reinforcement in the living body is realizable to the object (in the case of 
drawing 5 canoe (5-3)) displayed on the screen. 

[0051] There is the outstanding description which is not in the cerebral function mensuration 
(for example, functional MAG drawing equipment) which used the MAG, the cerebral function 
mensuration (for example, electroencephalograph) using the electrical and electric equipment, 
and the cerebral function mensuration (for example, positive electron exposure tomogram 
drawing equipment) using a radiation in the cerebral function mensuration using the light 
described above. It is that it is possible to measure the localized Homo sapiens cerebral function 
safely, even if equipment is small. For this reason, it is also possible to measure two or more 
Homo sapiens cerebral function to coincidence. Then, it explains using the example which 
realizes the play equipment reflecting the brain activity depending on organization propagation 
light reinforcement in the living body to the object which measured two or more Homo sapiens 
cerebral function to coincidence, consequently was displayed on the screen. 
[0052] Drawing 6 is one gestalt of the example in the case of carrying out coincidence 
measurement of two or more inspected objects. 6-1 is the light source represented by 
semiconductor laser, light emitting diode, and the lamp. This luminescence reinforcement was 
controlled by the control unit (6-2), and 6-1 and 6-2 are combined electrically. The end which is 
represented by semiconductor laser, a light emitting diode, and the lamp and which will be 
accepted the light source (6-1) was connected to the optical waveguide (6-3) represented by 
the optical fiber, and this optical fiber is further connected to the optical waveguide (6-5) 
represented by two or more optical fibers with an optical coupling vessel (6-4). The tip of the 
optical fiber of these plurality touches respectively on the skin of the inspected object 1 (6-6) 
and the inspected object 2 (6-7). 

[0053] In the location several centimeters away from the tip of the optical waveguide for an 
exposure (6-5) represented by each optical fiber, the optical waveguide (6-8) represented by the 
optical fiber for detection is arranged. For example, although it is desirable to make it about 3 
centimeters if the candidate for measurement is concentration change (blood volume change) of 
the metabolite in the living body accompanying the activity of a Homo sapiens cerebral function, 
there is nothing what is limited to this value, of course. 

[0054] The end which is represented by the optical fiber for this detection and which will be 
accepted optical waveguide (6-8) is connected to the photodetector (6-9 and 6-10) represented 
by an avalanche photo-diode and the photomultiplier tube. The luminous intensity which spread 
in the living body is changed into electric signal strength by this photodetector. And it is inputted 
into the control unit (6-2) combined electrically. This signal strength inputted into the control 
device is inputted into an analog-to-digital converter (6-11), and that digital signal is inputted 
into screen control equipment (6-12). This screen control equipment possesses the display 
screen (6-13). The contents displayed on the display screen mention later. 
[0055] By the measurement approach described above, the photodetector (6-9 and 6-10) 
represented by an avalanche photo-diode and the photomultiplier tube became two or more 
place important point Then, in the following examples, drawing 7 explains the mensuration which 
can measure two or more inspected objects to coincidence with the number of fewer detectors. 
7-1 is the light source represented by semiconductor laser, light emitting diode, and the lamp. 
This luminescence reinforcement was controlled by the control unit (7-2), and 7-1 and 7-2 are 
combined electrically. 



[0056] The end which is represented by semiconductor laser, a light emitting diode, and the lamp 
and which will be accepted the light source (7-1) was connected to the optical waveguide (7-3) 
represented by the optical fiber, and this optical fiber is further connected to the optical 
waveguide (7-5) represented by two or more optical fibers with an optical coupling vessel (7-4). 
The tip of the optical fiber of these plurality touches respectively on the skin of the inspected 
object 1 (7-6) and the inspected object 2 (7-7). 

[0057] In the location several centimeters away from the tip of the optical waveguide for an 
exposure (7-5) represented by each optical fiber, the optical waveguide (7-8) represented by the 
optical fiber for detection is arranged. For example, although it is desirable to make it about 3 
centimeters if the candidate for measurement is concentration change (blood volume change) of 
the metabolite in the living body accompanying the activity of a Homo sapiens cerebral function, 
there is nothing what is limited to this value, of course. The end which is represented by the 
optical fiber for this detection and which will be accepted optical waveguide (7-8) is combined 
with the optical coupling machine (7-9). 

[0058] The output from this optical coupling machine is connected to the photodetector (7-11) 
represented by an avalanche photo-diode and the photomultiplier tube through the optical 
waveguide (7-10) represented by the optical fiber. The luminous intensity which spread in the 
living body is changed into electric signal strength by this photodetector. And it is inputted into 
the control unit (7-2) combined electrically. This signal strength inputted into the control device 
is inputted into an analog-to-digital converter (7-12), and that digital signal is inputted into 
screen control equipment (7-13). This screen control equipment possesses the display screen 
(7-14). Moreover, the optical coupling machine (7-4) is combined with the control unit (7-2) 
through the circuit for control-command transmission (7-15). 

[0059] By the measurement approach shown in this drawing 7 , the light from the one light 
source (7-1) is irradiated to two or more inspected objects (7-6, 7-7), and the optical 
reinforcement which spread each inspected inside of the body is detected using one 
photodetector (7-11). In order that the detected light may show clearly whether to be the light 
which spread which inspected object, the control sequence shown in the following dra win g 8 is 
established. 8-1 is a pulse for control emitted from a control unit (7-2) to an optical coupling 
machine (7-4). Although exposure spacing of this pulse is made for example, into 100 mses, 
there is what is limited to this value, of course. [ no ] 

[0060] If an optical coupling machine (7-4) receives this pulse for control, as shown in 8-2 and 
8-3, the optical reinforcement irradiated to the inspected object 1 (7-6) and the inspected 
object 2 (7-7) will change by turns through the optical fiber for an exposure (7-5). 8-4 and 8-5 
are the luminous intensities which spread the interior of the inspected object 1 (7-6) detected 
by the optical waveguide (7-8) represented by the optical fiber for detection, and the inspected 
object 2 (7-7), and can be detected synchronizing with the time-of^day dependency of the 
optical reinforcement respectively shown in 8-2 and 8-3; Such optical reinforcement is changed 
into an electric signal with a photodetector (7-11) through an optical coupling machine (7-9). 
The changed result becomes possible within a control unit to discriminate from 8-1 for every 
light reinforcement which penetrated each inspected object (7-6, 7-6) from the control unit (7- 
2) synchronizing with the pulse for control (8-1) emitted to an optical coupling machine (7-4). 
[0061] In the above, drawing 9 explains how to realize the play equipment reflecting the brain 
activity depending on organization propagation light reinforcement in the living body, to the 
object displayed on screen control equipment (7-14 in 6-13 or drawing 7 R> 7 in drawing 6 ) 
using the measurement approach shown in drawing 6 or drawing 7 . 

[0062] The waging-war mold tug of war as which the inspected object 1 (9-1) and the inspected 
object 2 (9-2) are displayed is shown in drawi ng 9 . The blood volume change accompanying the 
brain activity of each inspected object (the inspected object 1 and inspected object 2) is 
calculated by the calculation approach shown in the formula 1. For example, when it is blood 
volume change (B1) of the inspected object 1 (9-1) and blood volume change (B-2) of the 
inspected object 2 (9-2), the difference of each blood volume change is given by (B1-B-2). 9-3 
in drawing 9 is an indicator which displays this difference, and shows the case where it is B1-B- 
2=2, all over this drawing. 



[0063] There is nothing what is limited to this domain, of course all over this drawing although 
the domain of B1-B-2 shows from -5 to +5. Cerebral active masses differ for every inspected 
object and every measurement part (every location which prepared the optical fiber for an 
exposure, and the optical fiber for detection). Consequently, the play equipment reflecting the 
brain activity depending on organization propagation light reinforcement in the living body is 
realizable to the object displayed on screen control equipment (7-14 in 6-13 or drawing 7 in 
drawing 6 ). 

[0064] Drawin g 10 is the modification of the measurement approach shown in drawing 4 and 
drawing 6 . 10-1 is the light source represented by semiconductor laser, light emitting diode, and 
the lamp. This luminescence reinforcement was controlled by the control unit (10-2), and 10-1 
and 10-2 are combined electrically. The end which is represented by semiconductor laser, a light 
emitting diode, and the lamp and which will be accepted the light source (10-1) is connected to 
the optical waveguide (10-3) represented by the optical fiber. The tip of two or more optical 
fibers touches respectively on every 2 skin of the inspected object 1 (10-4) and the inspected 
object 2 (10-5). 

[0065] In the location several centimeters away from the tip of the optical waveguide for an 
exposure (10-3) represented by each optical fiber, the optical waveguide (10-6) represented by 
the optical fiber for detection is arranged. For example, although it is desirable to make it about 3 
centimeters if the candidate for measurement is concentration change (blood volume change) of 
the metabolite in the living body accompanying the activity of a Homo sapiens cerebral function, 
there is nothing what is limited to this value, of course. 

[0066] The end is already connected to the photodetector (10-7) which is the optical waveguide 
represented by the optical fiber for this detection and which is represented by an avalanche 
photo-diode and the photomultiplier tube. The luminous intensity which spread in the living body 
is changed into electric signal strength by this photodetector (10-7). And it is inputted into the 
control unit (10-2) combined electrically. This signal strength inputted into the control device is 
inputted into an analog-to-digital converter (10-8), and that digital signal is inputted into screen 
control equipment (10-9). This screen control equipment possesses the display screen (10-10). 
[0067] Next, one example of the contents displayed on the display screen (10-10) of drawing 10 
is described. The optical fiber used in the example of drawing 10 is arranged on a temporal lobe 
on either side (movement Nokami). If the digiti manus on either side is made to exercise as 
mentioned above for example, it will become possible to activate the motor area on either side 
independently. Then, it becomes possible to reflect the volition of an inspected object by 
activating the motor area on either side to the object displayed on the screen. Since two or 
more test subjects are made applicable to measurement, it enables inspected objects to 
compete. Drawing 1 1 explains the example which can realize this competition play equipment. 
[0068] 11-1 is the display screen and is expressing river going down which used the canoe in 
this display screen. 11-2 is Kawagishi and a canoe 1 (11-3) and a canoe 2 (11-4) navigate the 
inside of the river surrounded by Kawagishi. This canoe navigates from the upstream (11-5) to a 
lower stream of a river (11-6) according to the rate of flow for every point beforehand 
memorized on the computer. 11-7 is an obstruction, and when a canoe (11-3 and 11-4) contacts 
this obstruction, a canoe stops navigating (the rate of flow to the direction of a lower stream of 
a river in this point becomes zero). 

[0069] The obstruction shown in 11-7 assumes a rock, driftwood, etc. which exist in a river, and 
there is what is limited to the configuration of the obstruction displayed into drawing 11 . [ no ] 
The canoe 1 (11-8) and canoe 2 (11-9) of a broken-line configuration which were shown in 
drawing 5 are the location of the canoe in the inside of the river which changed to time series, 
and they are advancing the inside of a river, without contacting an obstruction (11-7). Thus, 
what is necessary is just to activate independently the finger motor area which exists in a 
temporal lobe on either side by making a finger on either side exercise, in order to progress the 
inside of a river. Consequently, the object displayed on the screen (in the case of drawing 1 1 , 
the play equipment reflecting the brain activity depending on organization propagation light 
reinforcement in the living body is realizable to a canoe (11-3 and 11-4).) 
[0070] since the somatometry method using light can use the detector made from a semi- 



conductor which may be represented by semiconductor laser and light emitting diode and is 
represented by the light source made from a semi-conductor, and the photodiode, it becomes 
possible to miniaturize equipment. The example which realizes the play equipment reflecting the 
brain activity depending on organization propagation light reinforcement in the living body is 
shown in drawing 1 2 to this miniaturized metering device and the object displayed on the screen. 

[0071] 12-1 is an information terminal that whose the display screen 12-2 is provided it is the 
description among drawing 1 2 . The control unit (12-3) that whose the light source and a 
detector are provided it is the description is connected to the lower part of this information 
terminal. Drawing 13 explains the example of the internal structure of this control unit. The 
optical fiber for an exposure (12-4) and the optical fiber for detection (12-5) are connected to 
the end of a control device. The tip of these optical fibers touches lightly on the skin of an 
inspected object (12-6). On the display screen, the object (12-7) reflecting a brain activity is 
displayed. Although the balloon from which height changes according to the amount of the blood 
volume change accompanying a brain activity is displayed in this example, of course, there is 
nothing what is limited to this balloon. The example explained using drawing 3 can be used for 
the method of presentation of this object Of course, there is nothing what is limited to this 
method of presentation. 

[0072] Next, the internal structure of the control unit shown in 1 2-3 in drawing 12 is explained 
using drawing 13 . 13-1 is a power cable and this is offered from the information terminal (12-1) 
shown in drawing 12 . This power cable is used for the control of a detector (13-3) and an 
analog-to-digital converter (13-6) represented by semiconductor laser, the light source (13-2) 
represented by the light emitting diode, an avalanche photodiode, and the photo-multiplier. 
Moreover, the light source and a detector are connected to the optical waveguide (13-5) 
represented by the optical fiber through an optical connector (13-4). The detector (13-3) 
represented by the avalanche photodiode and the photo-multiplier changes into an electric signal 
the body tissue transmitted light reinforcement which spread the optical waveguide (13-5) 
represented by the optical fiber, and digitizes it in an analog / digital transducer (13-6). And it 
transmits to an information terminal (12-1) using the cable for signal transmissions (13-7). 
[0073] Optical measurement of the metabolite concentration reflecting a mental condition in the 
living body or its concentration change was carried out, and the measurement result was made 
to reflect in the example described above to the positional information of the object by which a 
screen display was carried out. The reflection approach as shown below besides such a 
reflection approach can be considered. Drawing 14 is the example of the approach of displaying 
change (an increment or reduction) of the blood volume accompanying a brain activity by 
changing the size of the object on a screen. 

[0074] In drawing 14 , 14-2 is the size of the object in the blood volume used as criteria. A pair 
is carried out, and 14-1 and 14-3 show the size of the object at the time of decreasing, when 
blood volume increases to this blood volume which serves as these criteria respectively. The 
size of an object will become large if the blood volume within a brain can be increased by praying 
in the head "Become large" as concrete contents to the object (for example, the body is 
sufficient and the belly of a frog is sufficient) displayed on the screen. On the other hand, when 
the measurement location has shifted, it is also possible that blood volume decreases. In that 
case, the size of an object becomes small. 

[0075] Drawing 1 5 is the example of the approach of displaying change (an increment or 
reduction) of the blood volume accompanying a brain activity by changing the color (a shade and 
class) of the object on a screen. 14-2 is the color (for example, red) of the object in the blood 
volume used as criteria. A pair is carried out, and 15-1 and 15-3 show the color of the object at 
the time of decreasing, when blood volume increases to this blood volume which serves as these 
criteria respectively. When the red of the color of criteria changes to crimson with the increment 
in blood volume, 15-2 shows the case where it changes to pink, with reduction in blood volume 
15-1. 

[0076] In addition, from the red of criteria, when blood volume increases, for example, changing 
to blue, and making it change to yellow, when it decreases etc. is considered. If the blood volume 



within a brain can be increased by praying in the head, "Become blue!" as concrete contents to 
the object (the red of a signal is displayed) displayed on the screen, the thing that the color of 
an object becomes blue can be considered. On the other hand, when blood volume decreases, it 
is possible that the color of an object changes to another color (for example, yellow). 
[0077] Next, the example (limiter) of the play equipment which is hard to carry out by impressing 
fatigue to an inspected object is shown. 16-1 in drawing 16 shows this example as a flow chart 
The algorithm based on this flow chart is saved at the storage which exists in the computer 
shown in 1-8. Below, the outline of the flow chart shown in 16-1 is explained. 
[0078] First, a game is started (16-2). And first, convention time amount is set up (16-3), and it 
saves at storage. This convention time amount is set up with 30 etc. minutes etc. Since a player 
will generally be devoted if this performs a game, he tends to forget to pass at the time. 
Consequently, it is for playing a long duration game and sensing unexpected fatigue. This 
convention measurement time amount can be set as arbitration according to the class of 
contents of a game, or the individual corporal description. 

[0079] Next, a sample task is carried out (1 6-4). This presents "please move a hand" or "please 
remember that it was pleasant until now", and a message to an inspected object, passes in the 
living body using the optical exposure machine and photodetector which have been arranged on 
an inspected object, and detects change of the reinforcement of the transmitted light Change of 
the detection light reinforcement to a resting period is set to x here, and this is also saved in 
storage (1 6-5). The threshold parameter k about change of transmitted light reinforcement is 
further set to this storage. It is possible to also set this threshold as arbitration according to the 
class of contents of a game or the individual corporal description. 

[0080] And the game of Maine is performed. First the accumulation measurement time amount 
after a game is started is found. If this accumulation measurement time amount is in convention 
measurement time amount (criteria exposure period), measurement will be continued, and 
measurement (game) will be interrupted if it is no (16-6). Next, the check of the change of 
transmitted light reinforcement is carried out (16-7), and it judges whether it is larger than the 
threshold (xxk) which the reinforcement set up, or small (16-8). When smaller than the threshold 
which change of transmitted light reinforcement set up, it continues a game (16-9). On the other 
hand, a game is interrupted when larger than a threshold (16-10). And the interrupted purport is 
shown to an inspected object (16-11), and the light source is turned off (16-12). 
[0081] Next, how to carry out the check of the change of transmitted light reinforcement is 
explained using the following drawing 17 . First as shown in 17-1 in drawing 17 (a), according to 
spacing of a certain time of day, the trigger for inspecting detection light reinforcement 
(transmitted light reinforcement) is emitted. Even if the recurrence interval of this trigger is 
spacing of not only regular intervals [ like ] but arbitration shown in drawing, it is satisfactory in 
any way. And corresponding to this trigger, the body tissue transmitted light reinforcement 
(detection light reinforcement) inputted into the computer is checked. 

[0082] 17-2 in drawing 17 (b) shows one example of the check approach. 17-3 shows the time 
dependency of body tissue transmitted light reinforcement Moreover, 1 7-4 shows in piles the 
timing by which the trigger shown in 17-1 was emitted on 17-2. Furthermore, 17-5 shows a 
certain predetermined threshold reinforcement This threshold reinforcement is set as any value 
for every inspected object and every play equipment. In the case of 17-2, in the period 17-6, 
transmitted light reinforcement is less than threshold reinforcement 

[0083] Next, how to show the purport that measurement (game) was interrupted, to an inspected 
object is explained using drawing 18 . 18-1 in drawing is a computer, and this computer 
possesses the screen for a display (18-2), and the loudspeaker for voice presentation (18-3), in 
order to realize the play equipment reflecting the brain activity depending on organization 
propagation light reinforcement in the living body. As shown in drawing 1616 , in order to show 
the purport that measurement (game) was interrupted, to an inspected object the message 
"game termination" is displayed in the first place on the screen for a display (18-2). 
[0084] In other words, showing on a screen the message of the purport which ends a game, and 
the display of a screen are changed with during the usual game operation period. A message 
flows in the purport which ends measurement for example, "game termination", from the 



loudspeaker for voice presentation (18-3) by the same approach as this. Although the sound 
effect etc. is flowing in the usual game in order to raise the presence of a game from this 
loudspeaker, during a game operation period usual in audio presentation, it is the description in 
passing this message to make it change. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the equipment configuration (1) of play equipment based on living 
body light mensuration. 

[Drawing 2] Drawing showing the image of the increment in concentration of cerebral structure, a 
living body intrinsic-light propagation property, and the metabolite in the living body 
accompanying a brain activity. 

[Drawing 3] Drawing explaining the example of the method of presentation of the object 
displayed on luminous-intensity change which spread in the living body before and behind a brain 
activity period, and the screen reflecting the change on the strength. 

[Drawing 4] Drawing showing two or more point mensuration - on the equipment configuration 
(2)-inspected object of play equipment based on living body light mensuration. 
[Drawing 5] Drawing explaining the example of the method of presentation of the object 
displayed on the screen using the measurement result based on the living body light mensuration 
shown in drawing 4 . 

[Drawing 6] Equipment configuration of play equipment based on living body light mensuration (3) 

- Drawing showing two or more coincidence mensuration [ of a man inspected object ] (1) - 
[Drawing 7] Equipment configuration of play equipment based on living body light mensuration (4) 

- Drawing showing two or more coincidence mensuration [ of a man inspected object ] (2) - 
[Drawing 8] Drawing showing a measurement sequence when realizing the play equipment shown 
in drawing 7 . 

[ Drawin g 9] Drawing explaining the example of the method of presentation of the object 
displayed on the screen using the measurement result based on drawing 6 and the living body 
light mensuration shown in 7. 

[Drawing 10] Equipment configuration of play equipment based on living body light mensuration 
(5) - Drawing showing two or more two or more point coincidence mensuration - on a man 
inspected object 

[Drawing 11] Drawing explaining the example of the method of presentation of the object 
displayed on the screen using the measurement result based on the living body light mensuration 
shown in drawin g 10 . 

[Drawin g 12] Drawing explaining the example of the method of presentation of the object 
displayed on the screen using the somatometry method using an information terminal, and this 
measurement result. 

[Drawing 13] Drawing showing the equipment configuration of the somatometry equipment linked 
to an information terminal. 

[Drawing 14] Drawing explaining the example which presents the blood volume change 
accompanying a brain activity to an inspected object by changing the size of the object displayed 
on the screen. 

[Drawing 15] Drawing explaining the example which presents the blood volume change 
accompanying a brain activity to an inspected object by changing the color of the object 
displayed on the screen. 

[Drawing 16] Drawing showing the flow chart about the example (limiter) of the play equipment in 



which it is hard to impress fatigue to an inspected object. 

[Drawing 17] It is an explanation **** Fig. about one example of the algorithm which judges 
termination of measurement (or game) of a limiter. 

[Drawing 18] Drawing explaining an example of the practice of game interruption. 

[Drawing 19] Drawing explaining the living body input unit and biological control equipment using 

the Mitsuo object mensuration. 

[Description of Notations] 

1- 1: The light source represented by semiconductor laser, light emitting diode, and the lamp, 1- 
2:optical waveguide, a 1-3:inspected object, the optical fiber for 1 -4:detection, a 1- 
5:photodetector, a 1-6:control device, a 1-7:analog-to-digital converter, a 1-8:computer, Screen 

2- 1 for a 1-9:display : optical waveguide for an optical exposure, optical waveguide for 2- 
2:detection. An inspected object, a 2-4:skull, a 2-5:cerebrospinal fluid layer, 2-6 : 2-3: The 
cerebral cortex, 2-7: Blood volume 3-1 in the cerebral cortex : The related example of luminous 
intensity and measurement time amount which penetrated the body tissue, 3-2 : One example of 
contents, a 3-3:balloon, 3-4:ground 4-1 semiconductor laser, The light source represented by a 
light emitting diode and the lamp, a 4-2:control device, 4-3 : The optical waveguide represented 
by the optical fiber, Optical coupling machine : An optical coupling machine, the optical 
waveguide represented by the optical fiber of 4-5:plurality, 4-6: Inspected object 4-7 : The 
optical waveguide represented by the optical fiber for detection, 4-8 : An avalanche photo-diode, 
the photodetector represented by the photomultiplier tube, 4-9 : An analog-to-digital converter, 
4-10:screen control equipment, the 4-11:display screen 5-1:display screen, 5-2 : Kawagishi, a 5- 
3:canoe, the 5-4:upstream, a 5-5:lower stream of a river, 5-6:obstruction 6-1 semiconductor 
laser. The light source represented by a light emitting diode and the lamp, a 6-2:control device, 
6-3 : The optical waveguide represented by the optical fiber, 6-4: An optical coupling machine, 

6- 5 : The optical waveguide represented by two or more optical fibers, 6-6: The inspected object 
1, the 6-7:inspected object 2, 6-8 : The optical waveguide represented by the optical fiber for 
detection, 6-9 : An avalanche photo-diode, the photodetector represented by the photomultiplier 
tube, 6-10 : An avalanche photo-diode, the photodetector represented by the photomultiplier 
tube, 6-11 : An analog^-to-digital converter, 6-12:screen control equipment, 7-1 semiconductor 
laser, The light source represented by a light emitting diode and the lamp, a 7-2:control device, 

7- 3 : The optical waveguide represented by the optical fiber, 7-4: An optical coupling machine, 

7- 5 : The optical waveguide represented by two or more optical fibers, 7-6: The inspected object 
1, the 7-7:inspected object 2, 7-8 : The optical waveguide represented by the optical fiber for 
detection, 7-9: An optical coupling machine, the optical waveguide represented by the 7— 
10:optical fiber, 7-11 : An avalanche photo-diode, The photodetector, 7-12 which are 
represented by the photo-multiplier : An analog-to-digital converter, 7-13: The pulse for control, 

8- 2 which are emitted to an optical coupling machine (7-4) from screen control equipment, the 
7-14:display screen, the circuit for 7-15:control-command transmission, and a 8-1:control unit 
(7-2) : The optical fiber for an exposure (7-5) is minded. The optical reinforcement, 8-3 which 
are irradiated to the inspected object 1 (7-6) : The optical fiber for an exposure (7-5) is minded. 
The optical reinforcement, 8-4 which are irradiated to the inspected object 2 (7-7) : The 
luminous intensity which spread the interior of the inspected object 1 (7-6) detected by the 
optical waveguide (7-8) represented by the optical fiber for detection, 8-5 : by the optical 
waveguide (7-8) represented by the optical fiber for detection The indicator 10-1 which displays 
the difference of blood volume change (B1) of the luminous-intensity 9-1:inspected object 1 
which spread the interior of the detected inspected object 2 (7-7), the 9-2:inspected object 2, 
and the 9-3:inspected object 1, and blood volume change (B-2) of the inspected object 2 : 
Semiconductor laser, light emitting diode, The light source represented by the lamp, a 10- 
2:control device, 10-3 : The optical waveguide represented by the optical fiber, 10-4: The 
inspected object 1, the 10-5:inspected object 2, 10-6 : The optical waveguide represented by the 
optical fiber for detection, 10-7 : An avalanche photo-diode, the photodetector represented by 
the photomultiplier tube, 10-8 : An analog-to-digital converter, 10~9:screen control equipment, 
the 10-10:display screen 11-1:display screen, 11-2: — Kawagishi, the 11-3:canoe 1, the 11- 
4:canoe 2, and the 1 1 -5:upstream — 11-6: The location of a lower stream of a river, a 1 1- 



7:obstruction, and the canoe 1 in the inside of the river which changed to 11-8:time series, 11- 
9 : The location of the canoe 1 in the inside of the river which changed to time series, a 12- 
1:information terminal, 12-2 : The control unit that whose the display screen, the 12-3:light 
source, and a detector are provided it is the description, 1 2-4: The optical fiber for an exposure, 
the optical fiber for 1 2-5:detection, 12-6 : An inspected object, 12-7: The object 13-1 reflecting 
a brain activity : A power cable, 13-2 : The light source, the 13-3:avalanche photodiode which 
are represented by semiconductor laser and the light emitting diode, The detector, 13-4 which 
are represented by the photo-multiplier : An optical connector, 13-5 : The optical waveguide, the 
13-6:analog / digital converter represented by the optical fiber, 13-7: The cable for signal 
transmissions, 14-1 : An object when blood volume increases, 14-2 : An object when the object 
in the blood volume used as criteria and 14-3:blood volume decrease, 15-1 : An object when 
blood volume increases, the object in the blood volume used as 1 5-2:criteria, 15-3 : An object 
when blood volume decreases, the flow chart of the example (limiter) of the play equipment in 
which it is hard to impress fatigue to a 16-1 inspected object, 17-1: Trigger generating timing, 

1 7- 2 : One example of the check approach, 1 7-3: The time dependency of body tissue 
transmitted light reinforcement, 17-4 : Trigger generating timing, 17-5 : The period when a 
certain threshold reinforcement and 1 7-6:transmitted light reinforcement were less than 
threshold reinforcement, 18-1 : A computer, the screen for a 18-2:display, the loudspeaker for 

18- 3:voice presentation, 19-1 : The light source represented by semiconductor laser, light 
emitting diode, and the lamp, 19-2: A photoelectric element, 19-6 which are represented by the 
optical waveguide represented by the optical fiber for an exposure, a 1 9-3:inspected object, the 
optical waveguide represented by the 1 9-4:optical fiber, a 1 9-5:photodiode, and the 
photomultiplier tube: Computer. 
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